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

UL ARENE s B BRI TN i PRI
Equi pnent (UE), _s ' tation B or
o?ﬁelro devi ((:e \)Mﬁﬁu &f i@ KB Tinme Divi gi 021

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 same size within a given
TBS. ggﬂisdulaar, ffhfr:] ' defective 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 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




nunber of potential TB sizes are defined wth respect to ggcg !55H7 Radi o
Resource Control (RRC) signaling is required between the B/t o
define the attributes of each establighed TrCH, including a list of
potential TB sizes. .Signaling over the 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
nunbe rwigre pechnTBapreferablyrbas i the ssanes pizet withity 2 AivendTBS.t rEnes er fistle by
specific TrCHs nust fit into the TB sizes specified for the TFS of a

part i grnfer bf Potential FBeSizes/ A FURMRASKAR rélpbdt £ yst that can not be
predi cted, for Radi o Access Network (RAKI) and‘!aé%(rég tWork (CN) signaling

data, as | as Non- Real Ti NRT) .user data transm ssions. To allow for
the transf ifadlb‘? ﬁ\%?‘}f% ﬁﬂéﬁol éﬁg?ér(‘)aﬂ Jues1s raqvired betwena thedds and UIRkie)

provi des a segnentation and re-assenbly nultiplexing function and a paddi ng
f unct idefine The atiributesioftdach established YO ncliding Bl 183ti STpbteREAT ‘PR uces

the size prior to transmssion RLC and is used when the transferred data

bl ock rg n.. i:he; |} owed TB size., T ddi ng, function
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extra bits to fit a TB_size, Segnentation and re-assenbly of data over nore

t han BH¥sial resqurses availahle fior useodata tamsuristion! | Theryfore, iifis datpartahinia3G, i t

is not permitted, for exanple, for Common Control Channel (CCCH) | ogical
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are inherently restricted. The RLC processing resul'ts | of data
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RLC PDU results in a lower transfer data to control information ratio

the TFS of a particular TrCH. However, variable size data blocks exist that can not be

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

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

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

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




consequently resulting in a less efficient use of radio re our The RLC
paddi ng function is used when the transferred data bl ock2] Ma :K@aual to
any of the allowed TB sizes. Likewi S, the greater the difference between
the transferred data block size and the next l|arger allowed TB size
results in Iomering the transfer data to used physical resources ratio
conseqyeptly re i .o a less efficient us radj o, resources. .

Ther cFaRavely mgpﬁfeﬁ% Bt lawer Eamston agk to SPnigel BeRAtopsatios e,
Lowering the nunber of TB sizes reduces RRC signaling overhead and

i ncr eespsequentily resudéng anen bdski affieteny usé nfrmadi rgotutesn Ulitee RIAT paBdsipz es
reduces RLC overhead and increases radio interface efficiency. It is
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Contr ol (NAC) header size. The MAC header size is dependent of the class
of trsizps.cLikevies the greaten the diffossnacrhetwoen th tramd dataddocinsize agd:
Channel Type Field (TCTF) is provided in the MAC header to indicate to
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| ogi cal channel types. This rreans t hat the f| nlte nunber of all'owed TB

Si zes nust support severa &%agger si,zes. RAN a ;g\l si gnal i ng data
and NFEFOREES HHOACORTTEURR B g 4EE Sfidieptelst Hlor RYePEs), PDU
sizes. Thus, the RLC PDUs are defined as groups of a selected nunber of
oct et'fhemﬁm’e ithsdmpdrearRIG X inive ted member off prtystiad VB kizesli vi ded by  ei ght,
i.e. the RLC PDU bit size always equals 0 nodulo 8. This characteristic is
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have nutual |y excl usi ve bit of f sets, TB Si zes can not be generi call
increases tadio interface efficiency. Increasing the number of TB sizes reduces RLs

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.




used for all transm ssions. TB sizes have to be defined f I.f.Lc MAC
headers and |ogical channels respectively. This i ncreasgg{@%ﬁ%}%g
overhead and reduces RLC PDU size optiops, which results in less efficient
use of radio resources. Specifying octet aligned MAC header sizes as is
currently "done in some 3 (1 generation systens allows for sonme sharing of
TB si zes beﬁp@ilﬁam bae reepgnizeyl dhat, 16| headge sizes uforadifterenic Loginat VAC

signal i ng overhead since the MAC header size nust be at least 8 bits in

such SChHﬁﬁélOtg/gcs have exaiBlle exehBivdVBit SFROCPB siRiedd h6@bt Ponefivaly- 321,
V3.0.0 (1999-06)" Third CGeneration Partnership Project, Technical

cor t ai Woer R AU Br O R e e Roiorhs fefineh @y apdiahs NG Penders Bt
bl ock sizes and increasing MAC overhead shoul d be avoided. Therefore, in

TDD, Ti®gsial echadeéls mespestivelyr e Thie tadreases osigmaingabvetheath end spdacés RINAC
header bit offsets, and as described, reduces overall radio resource

effici . ! . ' | ; | MAC header bit

of f setgﬁquié\gﬂhtr’é?%héégf%sﬁ‘;&g?%&ﬁﬁé%@%#n@ﬁ%’ l%%;%gﬁl nk transm ssions
to octet align_ received frames in a physical |ayer since the bit offset is
based on t hepgcsrg ociehaligaed INAEC hapderhsizen astis isurknidyvdonki ineserne t3e

physi cal |ayer. Therefore, TB's have to be transferred to |layer 2 for
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t hat consi derabl e processing overhead Ts introduced for these
P RS B Rehib MAL e kit s BT iR >
addi ti onal processing overhead is introduced. 27 March 2007
- 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




5 SUMVARY OF THE | NVENTI ON I n accordance wi th an aspect t.he. present
invention, there is provided a CDMA tel econmunication s HgWFE%HQ ising: a
plurality of protocol |ayers includiqgha physi cal layer and a nedi um
access control (MAC) | ayer such that e MAC | ayer provides data to the
physical |ayer via plurality of transport channels; each transport channel
associ ghftdn@i shimews eit the plosicdllagenand| s fadditionah ppocdssing beeihead ishannel
data within transport channel data; at |east one transport channel
associa%ggﬁrjth a set -of logical channels having at |east two | ogical
channef™® 95H'are different |ogical types; said physical |ayer receives

bl ocks of data for transport such that the transport bl ocks of data

i ncl udes of a MAC header and |ogical channel data for one of said
transport channels whereby, for a given transport channel, the 1 ogical
channel data is for a selected |ogical channel fromthe set of |ogical
channels associated with the given transport channel; each transport bl ock
having one of a selected Ilimted finite nunber of transport block (TB) bit
si zes; 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 |ogical channel data bit size equals one of said TB bit
sizes; the MAC header bit size being fixed for transport bl ocks
transporting data for the sane transport channel and sanme selected |ogical
channel , but nmay be different fromthe MAC header bit size for transport

bl ocks transporting data for a different transport channel or a different
sel ected |l ogical channel; and said at |east one transport channel
associated with a | ogical channel set having at least two (2) different
types of logical channels, a fixed MAC header bit size associated with

each |l ogical channel within said set being selected such that each fixed
MAC header 'bit size equals Mnodulo N where Mis an integer greater than O
and less than N, wherein; a processor neans is provided for associating,
for a given transport channel associated with a '




27 March 2007 6 |ogical channel set having two (2) different of
| ogi cal channels, a fixed MAC header bit size with each q70§j‘?@h&%ﬁannel
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, sai d-”processor neans sel ecting a | ogical
channel having | ogical- channel data for transport froma set of |ogical
channel s associated with said given transport channel, wth

| ogi cal -channel data foRSUMMMIARY OISPpHE INWWESHIGAVi ng a bit size evenly
divisible by N, and said processor neans providing the |ogical-channel data

from the MACedrasifRe With lah @spity Sif ¢id pleB¥BIinVérRionatlbrd iy giovidednsCOMA channel
as a plurality of transport-blocks of data, with each transport bl ock of

dat a/ ' and. .| .00 ~ : :SAl ;afsport
tél Batfbn eﬁ?%@ﬁ?;gﬁggo a, lagt?lkofo b 18RFRidcRIdinE2h bhliedISP

gi ven channel, wth eac data “having one of "a finite
nunber of .o h{.SLZES | ' ' ' a first
vac Heshand  BRIREH hoctpGfhuio] B Rof 1190 B, e Alsun ke tbiby et Bt © 1 4505
for the same. transpart chapnel and sane selected |agical -channel .data,
i t h SRR s Pttty Of fisp chiie rac ook g ssipiraiey Yo °f ne
| ogi cal -channel data equal to_one of said TB bit sizes, and w.¢th a second
bit giseoldpgigalcharneds fontrapmeniing losicak channd datgrwithin frapsportabannsl datasis por t
bl ocks transporting data for a different transport channel or different
sel eddastd oho triansportcehmnnell asdatisted with la sehof Jegioaldchsinnels ihawingf att leest VXC header
plus the second bit size of the different |ogical- channel data equal to
one tdgicdichanhBshitiicls hixadifferdnt Maicahtype) gaid phibibsirlapdjrectiwsdbstkady datages
wi |l be apparent to one of ordinary skill in the art fromthe follow ng
det aigdela3Bsie shdM thanitRf rahspore BRIEkS ¥ BaRf aehads siMhdAteRéadef and Mezitdvent i on.

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




BRI EF DESCRI PTI ON OF THE DRAW NGS Figurel is a sinplifi edﬁ %ﬁ_ﬁt%’qﬁt]l on of a
W reless spread spectrum comruni cation system Figure 2 1's iT1T"0strati on
of data flowing into a conmon or shared channel. 27 March 2007 8 Figure 3
is an illustration of data flowi ng into a FACH channel within a RNC

Figure 4 is a schematic diagramillustrating a channel mapping with respect
to a MAC |l ayer and a physical layer in a conmunication systemaccording to
the teaching of the present invention. DETAILED DESCRI PTI ON OF THE

| NVERGgiGN chagnel et having inso (Ytdeferantsypgsl dfflogchl whargiekss s fispd ¥RAIC heeddriim code
division nultiple access (CDMA) communi cation system 18. A node b 26

Wi t hisivetvigh sycht 10picalléhaaelrvidtiic siid Sevvith eadsBeddleC UeRter bifwiZeragnh] MLI E)
20-24 such as a nobile termnal (MI. The node b 26 has a single site

cont rpbdifts N FhkrSN RSQGEU L thtdiel refbil 11Gh tRred!(IPhid NORGShRELORAES) 28

(shown in Figure 1) or nultiple base stations. A Goup of node bs 26, 32,

34 i [ 4 .

cormuEARs FhaH Ik ah RxRa BEINF ot Lol SR s BB L
i tilized, Each RNC 36-.40 i t t bi | i t chi t V5C
15w S R n"ed DGR ARater R AR A S O
within the system 18, many_ types, of communj cation channels are used, such
as ddanerare ghamnpdy withalogicaly cl dalgi to5tcagh SrpspahIblegkahiang @ P % er dat a

between a node b 26 and a particular UE 20-24. Common and shared channels
are wyedyblivisible bpINs aEssaiDpessor mwans providingfthe hegiealchamnedldstachemy a
variety of data including traffic, control and signaling data.
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 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.




Si nce shared and common channels carry data for differenmri, g tais
sent using protocol data units (PDUs) or packets. As sh A0 (r e 2, to
regul ate the 27 March 2007 9 flow of data fromdiffering sources 48, 50,
52 into a channel 56, a controller %4 is wused. One commobn channel used for
transmtting data to the UEs 20-24 i's a forward access channel (EACH) 58.
As shown in Figure 3, the EACH 58 originates in a RNC 36 and is sent to a
node b 28-34 for wireless transm ssion as a spread spectrumsignal to the
UEs 20-24. The EACH 58 carries several data types from various sources,
such as a common control channel (CCCH), dedicated control and traffic
channel (DEEEr objedtsDAdHpdvandges drilivblei appaaerd topdrienkt shdinexy slhininethe( DSCH
and USCH) control signaling via a shared control |ogical channel (SHCCH).
The BACHORS tld $elleRing @stailed dektiptiorgddld pesontly pirefeard enbodinmddtaf dat a
transmtted via the WR 42 fromother RNCs 38-40, such as CCCH, DCCH and
DTCHig®oiHvealiofgat a. Various controllers are used by the RNC 36 to control
the flow of data. A radio link controller (RLC) 64 handles the CCCH A
dedi cat ed nedi um access controller (MAC-d) 66 handl es the DCCH, the DTCH.
A shared nedi um access controller (MAC-sh) 68 handles the DSCH, USCH

~control signaling. i A j N@%{Dn medi um access
controller (MAC-c) %EW%S%%@%e to}%ggl?%wi, there is illustrated a
referredyg el. L:0g. 1. 4 h: tqthe a

Bhysi cal ﬁa@‘g@ ﬁ]72‘? n%ﬁgélgg)altlnfggor%ﬂl%?\%ﬁ%él s& (#r %qeéﬂxy érgégpgﬁg c%l%ﬁa over

t he Q S| calC 1:I.a er. 72 to associated physical channels 76. Each of the
Tr _Emf%l O a’ﬁ%d with one or nore |ogical channels 78. The TrCHs
commun CatF(lagubl% 2u1'ssla?1%llg1rst%2t§ r? ro% dgtlaoﬁé('v%in(g-rl%)to ‘é"%&t}né"{ gr g}?ar;galcﬁgr?ngf a MAC




header and associ ated | ogical channel data in a RLC PDU. The I\/A%QBzader has
27 March 2007 10 | ogical channel identification infor mat 4 oMardy, rably,
the RLC PDU is defined by data octet®, so that the RLC PDU bit size equals
O nodulo 8. Preferably, the TrCHs 74 include a dedicated channel (DCH), a
downl i nk shared channel (DSCH), a comon packet channel (CPCH), a random
access chanpel RACH), for access channgl (FACH), a pagi ng channel
(PCH) and gﬁﬁ%ﬁﬁﬁ@ﬂ%@%%ﬁomg%%E@%&hﬁ%ﬁw@&m |'s

i nclude a dedi cated physical channel (DPDCH), a physical downlink shared
channel (PDEighye 4aisphschienalic diagamnilhaaietihgchelimaicl (cﬁﬁﬂfﬁh? with RRyeHCR)!

contro

random access channel (PRACH), a secondary comon physi cal channel

( SCCP rjomr n ntrol si cal.. channel ( PCCP: . her
transg;ma@;&%ﬁyélﬁ%ﬁlpgﬁann&?%@ 8e°&;ﬁﬁ%?ath@al SEIEm %swﬁﬁi%@n ®shar ed
channel” (USCH) wi th an _associ ated physical wuplink shared channel (PUSCH).
The | g@_ﬁﬁmaueseqirlevmy I nclude a dedicated traffic channel (DTCH),
a dedicated control channel (DCCH), a shared control channel (SHCCH), a
common control channel (CCCH), a conmmon traffic channel (CTCH), a paging
control channel (PCCH) and a broadcast control channel (BCCH). The
preferred associ at.| f AT n ] Lcal _and | ogi cal
channels is ill u?@hﬁ%ﬂ“ﬁ @S%ﬁ@ﬁtﬁﬂ"% may transport
data to the SCCPCH from any one of the set of |ogical channels including
the DTCH, tHFiguBCH, illustateSHCGHmplifiedCottlesy shhaxdChpbetr@hividods| dividibg RACH
transports data to the PRACH from any one of the set of |ogical channels

i ncl U%MP]QQO(QI%DM&) %ﬁ"mniw&‘onssl_l Sthtn £8. %.0%%%‘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 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




27 March 2007 11 In order to make efficient use of TBS s ze def rations

it is desirable to be able to use all specified TB sizes ?M’“ 2J’ro Logi cal
Channel types supported by a respectPve TrCH This allows the nunber of
specified TFs for a TFS to be m nim zed thereby reducing signaling

over head, while maxi m zi ng t he nunber of RLC PDU si ze options reducing the
over head associ at ed vmth se ti.Qn. ddi TB T

assi gfilosnof idata Seemsit Sﬁh‘{cﬁg[ﬁ rﬂg} Eﬁ 2%&& §i'zes #% ¥ oo

| ogi cal channel conbl nat i ons that support Ili m ted TB data payl oads, i.e.

t he agg&%}_ of data processed as a single unit from higher layers wi t hi n
MAC an C. Abit aI i gned MAC header resolves both the radio resource

efficiency jssues ocCi YRNE-RY Gs se@iRat@t i on
and paddi n§ Qﬁ/%‘?‘ﬁ@%ﬁ‘ Sbﬁ%‘af edg?&rew %?%trg#gc}hgy rra?d}?lt ai ning the

m ni mrum si ze MAC headers for the Logical Channel ﬁrgl%TrCH conbi ns
that sueRechahhel (FACHBSEatds shopmiil yres3, thg ¢ qugingleRip rs for

non- data payl oad size sensitive conbi nations to the same bit offset. For

e, if:t t cihspechiag k f
exanp ét%sarltd{%ta t %gltoﬁ)% 988 4507 itdl st tshsesigdion alsi el mmdbrs o

X oct + Y bit (extra bit offset, Iess than 8) sizes, and

non-limted conbl nat:i on header s of C ts + D
bits. toHkeUBse224ndhed a&g%w Jsﬁg?@bﬁ?gl ﬁ@?g RI{IB@S i %%ﬁgﬁ%lgs es
this means A and/or B octets must be increnented by one octet. IS not

necessary céfind sosirdl ¢einas! ﬁj@@H),t dedigated ¢dnsrok andctrafficsghagnel @@C‘ﬁé si ze
= MAC header + RLC PDU and t octet aligned RLC PDU wll conformto the

avai | abl e t size. JIGUEIE‘ Foftrol
R D TEHD, i S do o R e SBarl haAReP PHSTH finl URILH) Sotrol
March 2007

signaling via a shared control logical channel (SHCCH). The FACH 58 &ISO carries

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 tﬁc 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

VV.iith 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




12 AIl TB sizes specified by RRC signaling for a specific,.I nel will
have a Y bit offset. That Y bit offset being applicable %701{/'1%'%@5!‘\3}&% header s

for all Logical Channels supported by the specific TrCH Since the MAC
header octet sizes do not necessarily match between different Logical
Channel types, RLC entities will corrt@pondingly generate appropriate RLC
PDU sizes to conformto the allowed TB sizes. This does not necessarily
mean RLC PDU s have to be resized when switching between TrCH types, since

it is a bk [ |_US h | fference: i [ size t ween

t he newleﬁgélo‘l&%ﬁ%e ﬂ@%ﬁtﬁ&?fﬁﬁ @F@%ﬁ@@%f@?%ﬁ% Wﬁﬁbﬁ?ﬁﬁﬁfn@q{ y
headers,, each TrCH type may have a different bit aligned TB size offset.
The offgé'&a(?%et&rs@f@ﬂé e\RbETRInbkbibgize kquats £t mbidmla &d Logi cal  Channel and
Tr CH conbi nati on bl ock size, which is specific to the TrCH type.

-Therefore, eRgdfeldfi P THRE 4 ih@ﬁﬂ@e?q};eg%%afqi&? ic&?ﬁf?% ”Q@I@Iﬁg?ﬁd%wﬁiihk

of fset. The invention has the additiona processor

i ntensi ve | r ' ifting requjrements_i UE and BS equj pnent.
Wth a Wﬁﬁﬁ%@(ﬁﬁﬁﬂ a cmdion eﬁéﬁmb(@%&%&ﬁﬂa}@ AGCRSS CE@wﬁrJr ted
by a specific TrCH, it is possible for received radio transm ssi.ons to be

- bit shi (RACIDY atthewpid/atoeat chayml (BACH) ianggine bhghed (PCH)endrebroadessnt s.

It is advantageous to provide bit shifting at the physical layer which is

& readyahnel YBCH. T FRNCRHER'SIRACA Lol 2L RGe A ol (BuREDAad
(RRC

O

~as opposed to adding this requir
requi renents 3G system design, RLC and Radi o Resource Contr ol R

entiti e&%&%réﬁ@%ﬂﬁ expleysicalo dosadinke shared Ishankel WRDSCH),ant pbyisioat et
. boundaries. If MAC headers for specific TrCH s have variable bit offsets

o PP o St LT
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.




13 it is not possible for the physical layer to be aware %thg Iabﬂher
| ayer | ogical channel type that defines the bit offset. #2Phe bit

of fset is conmmon for all transm ssioris across the specific transport
channel can bit processing be avoided in communication l|ayers 2 and 3. RRC
Transport Format Set (TFS) signaling is used to define Transport Bl ock

(TB) sizes for each define_ Transport Fornma TE) al. . hifal C
TrCH. The Lnordeeto aiakeoeidient usg of; g%@?@“‘ﬁé lﬁﬁgvn%@%é%ﬂ@"f@%ﬁﬂé% t he
signaling load. It is also necessary to choose TB sizes é\n}'ﬁsel y si_Qv%e RLC
PDU paddin Vit iﬁﬁéé%rdmmgﬁﬁbﬂmwmm @ TOFREENED| v,
there&’I gseaglrlréﬁg?r@%a:)@% possible TB sizes in each TrCH s TFS. Speci fying
all 32 results in a sjgnificant. si |4 4 & be hemistized dembged.

Al t holigBEL t This allesss e gpmbst of 5P, argp%%@&mq]ces as possi bl e on
transport channel s which have variable transm ssi '

[ RC .
Ackno ﬂ?siyﬁﬁﬁné SVerheadgwhilachaamisgede myaber wWirsG olﬁ%onpgad ded
to match the next Targer TB size when the previous | ower sBiréemiEis?%ﬁieeded.
. The rel ation_between RL TR 288mistafion allpaddingl BIBi C
HeadeFe‘g!% ﬁeﬁﬁ@rgffﬁglgszog}wfﬁwﬂéﬁ%? ef ggnrled RLC AM and UM the PDU size is

al ways octet aligned and in Tine Divisio ex L Sical

non- og&ﬁgnmbhgisedcmhﬁ@dem@?‘l%F&reas%wg?aﬁg%d@\gi guaE? b?lt of f sets
nmust be taken into account when specifying thf]jﬁl ;‘g Q%Mmzf PpTAD’
with the exc e] %:%ﬂlﬁmteﬂd@mtap nadd, 1¢o t he
FACH & m%p%?%%%a%sn t he CH are nodified fromthe prior art to have the

*f Na;igceiggg as a single 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.




14 sanme bit offset (+2 bits for RACH and +3 bits for i ple
| ogi cal channels are allowed). Table 1 reflects a pref Sjﬂgg b%alrot MAC
header size specification. Table 1 Btior Art TDD RACH FACH I\/AC Header
Si zes by Logical Channel Type Logical CH TiCH TCTF UE-id UE-id CT Field
EveidﬁI;A gl el dCI-I-|y|F:)§\CI§|I ée DCCH DT FACH 3 2 16/32 4 25/41 CH CCCH FACH 3 N A
3 ..SH FA A 0/3
1) BCCH FA Wﬁ%y% %yé ?%fﬁﬁb%ﬁ”%wz N A
NANAZ2 SHCCH RACH 0/2 (Note VA NA NA 0/ Note 1; SHCCH does not
r equi ey TG Gffikte TheHEChit afftdideiny gpplivableeto amstmédl qadersfuyalbLogall Wt h
thFI prior art MAC header definitions, octet aligned AM and UM RLC payl oads
will result,in t RS el bi RENSA &Q{gﬁ(ﬁﬁgt B R
rrultlﬁﬁl—’z"“f] |8P$@ﬁ‘§ S(S{rh %egﬁa'l‘rré@[gp mg%l %ctegp+ or 3 bits for FACH

~and octet + 0
necessarily match between different Logical Channel types, RLC entities will

D

correspondingly generate appropriate RLC PDU sizes to conform to the allowed TB
sizes. This does not necessarily mean RLC PDU’s have to be resized when switching
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 possiblc to avoid bit shifting in BS

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




or 2 bits for EACH This potentially doubles the nunber o#%%g?%%t
Formats that need to be specified on RACH and FACH To iTc

efficiency of TFS signaling and all o\ for nore RLC PDU size choices, it is
necessary to have a conmon TB size bit offset. I ncreasing MAC header sizes
for CCCH, SHCCH, CTCH and BCCH, should be avoided since these channels 27 -

Mar ch 2007 150erate|n RL TMV\/n re RLC s ntAat i p
r adi oitfis b po3sible; for fn ph ilay ?@?@r%f&?nﬁ’égﬁ?"éﬁg Pfg(gglé’%l %% isto
i ncrease the DCCHI DTCH TCTF by 2 b| ts on RACH and EACH. A preferred codi ng

s 1 eB?’éEh%@' defndPessit 3fBed Ohlpdf dhe bitraffipe it wmlngmi dor BlACHnaMdsSRAGE Thi s
result's in common RACH TB sizes of octet+2, i.e. nodul o 8, and FACH TB

Z: fgﬁ#g;%g%%@%%wwmm%@m@%g&%ﬁkﬁg ?%yer 2 bit s%‘(ﬂo:nl ng

requi renment. The RLC generates and expects to receive octet aligned PDU s.
Wth Yarerelaadi3i.t shifted MAC headers only the UTRAN Down Link (DL) and UE
Up Link (UL) MAC PDU s could avoid Iayer 2 bit shifting by padding the MAC

header and el Q@Q {ﬁpg 1 Dist iedpley definé Traysgrort Blduks i s
not possi bllﬁ&?orrq%ﬁg) and RA)\C L transm ssions since physical |ayer
Is unaware of the |o cal channel Tr bi t

of f se{TB3 sizassfonsech geting | T %ﬁ?%ﬁo\éﬁ&hﬁgﬁ @ ‘é’?ﬁs%ﬁorqwijﬁ?weg gl ven
TrCH, the physical |ayer can pad the MAC header to octet align the UE DL
and  LTRAN: WE pd¥SibRATE #iged Ssbuldttey miisimizedi ¢al rédudel ther sipnakng dead: Reispaddi ng

is constant for the TrCH The nunber of TFs specifying TB sizes allowed in

h TES
g?;na qg)gggqf;g Eigquhgo%ﬁ C%%% 2 2dsely t%?%ég RLE PBAU [AdHGH 680 defnhiedly 3

increase transmission overhead.

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




al l ow a maxi num nunber of octet aligned RLC PDU sizes in AMMgn% g%dﬂfor
efficient transfer of DCCH DTCH data. In TDD node bit shi4t¥dr eaders
potentially doubles the nunber of I#s 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 transm ssions on
RACH and .FACH. 2, r 7 .1 eadgr i | ignment. | ef.ined to
avﬁaﬁl‘ag’b’i F’%{‘F’ﬁ wo‘?lzﬁgrs%?é&@gﬁ‘%% 5&@ &’(SrF é@gt“’ﬂ%ﬁi W@@fq% \éh and
layer 2 bit shifting. As in the prior art, the MAC header preferably

i ncdhadeslsaarkamiletvedhan MableTMpecfldate | d pidfetie)l. phioe atCMIAIC diedders sizef | ag t hat
provides identification of the |ogical channel type on FACH and RACH
tr?ggget ﬁﬁﬁannels, i.e. whether it carries BCCH  CCCH, CTCH, SHCCH or
dedP & ogi cal channel information. Unlike the prior art, the preferred
size and coding of TCTF for TDD are shown in Tables 2 and 3. Table 2:

Codi ng of the Target Channel Type FableTon FACH for TDD TCTF Desi gnati on
000 BCCH 001 CCCH 010 CTCH 01100 DCCH or DTCH Over FACH 01101- Reserved

RS e AN T OO L A T P R e
Logical CH | TxCl TCTF UE-id UE-id C/T Field | Header
o Field Type Size
DCCH/DT | FACH 3 2 16/32 4 25/41
CH |
CCCH FACH 3 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 |02 (Note |N/A N/A. N/A 072
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




(PDUs with this coding will be discarded by this version ﬂoﬁ%ﬁ%it ocol )
Tabl e 3. Coding of the Target Channel Type Field on RACH a CTF
Designation 00 CCCH 0100 DCCH or OBCH Over RACH 0101- Reserved 0111
(PDUs with this coding will be discarded by this version of the protoco 10
SHCCH 11 Reserved (PDUs with this coding will be discarded by this version

of the protocol) ------- ------ ----- - - 27 ch 20Q7 .17 e.that the
pr ef @Wﬂbf%@h\?&mﬂ eegmgptaamacTss %ﬁ?ﬂqg ‘%‘?‘? feme dis s pgt o
depending on the value of the 3 nost significant bits. The preferred TCTF

of theosiMiEl TiRiefURE) the éﬁ'&fdi!ﬁd Solatiodt idbtd Enotementie MCCH/DACH AIGEF b t he 2
nost significant bits. Bit aligned MAC headers all ow common TB sizes to be

ecuck Vi GRALACT OEACER Airet ARl dBl el Thbids 2SR Bellg 1S

PDU si zes, which increases systemefficiency by reducing the need for
paddi regpéctivaly dod EACHTand RA(@Epedhid resulispior camman TBnaizen
channel s where a common TrCH supports many different traffic types.

Q| f ; ' PG d.i @pply to DCCH,
oLt o, BHSAAG, SAFTASRI Se heiasa oo
Another benefit of MAC header bit alignment is the ability to remove the UE

and RNC layer 2 bit shifting requirement. The RLC generates and expects to receive
octet aligned PDU’s. With variable bit shifted MAC headers only the UTRAN Down
Link (DL) and UE Up Link (UL) MAC PDU’s could avoid layer 2 bit shifting by
padding the MAC header and providing a padding 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




capability in octet node it is preferred to specify the t Icﬁggpgr of
octets not just the nunber of RLC PDU octets. By specifﬁnlg[a]f “total
nunber of octets, it is not necessarygto indicate the TDD MAC header type
on common channel s since the header offset is the same for all |ogical

channel types. It is also possible to avoid RLC PDU resizing transport
channel i W t chi ng by t aki ng |nt0 account the change in MAC header octet

of f sehcadembib aligpmet g5 do ayeed idupligatiashof dB s1zr dedinigiops Hor eatet Set
(TFS) in a 3G system References: 1. 3GPP TSG RAN Working Group 2 Meeting
#10, Iﬁgﬁ Pmijsaﬁdlag@gbiﬁgmmfg Working G oup 2 Meeting #10, Tdoc

R2- 00- 060 27 March 2007 18 Tabl e Transport Format Set (TFS) Information

Crol CE Tr B e Sﬁ%ﬁﬁh@ﬁ%@%@%ﬁ rdaebly PR Tﬂ%ﬁ&%ﬁ%{) ype

channel channel s that is configured with this TFS Is of type
>>Dy n¥rdld (TG or ThviTCTFofieldt i 4 flagdhataprovidesr rchmﬂﬁmhnnm‘tﬁ:heﬂbgﬂat Si ze

MP Integer Unit is bits (0..4992) Note 2
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)




>>>Nunber of TBs and MP 1 to Present for every valid TTEgﬁw%vhiﬁﬁfTF>
nunber of TB's (and TT for this RLC Size. >>>>Transmi ssi eger
Unit is ms. Tine Interval dynam c (10,20, TTI 40,80) >>>>Nunber of M
Integer Note 3 Transport blocks 0..512 >Common transport The transport
channel channels that is configur with this TFSis of a type not equal
to DCH >>Dynam ¢ Transport MP 1 to Note Format Information <maxTF> >>>RLC
Size MP Integer Unit is bits (0..4992) Note 2 >>>Nunber of TBs and MP | to
Present for every valid TTI List <maxTF> nunber of TB's (and TTI) for

Sl A e O S o AR o R gl a1
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




19 Information Need Multi Type and Semantics description [ Cx oup
nanme reference >>>>>> Transm ssion CV- Integer Unit is nszm?’%topferval

dynam c (10,20, TTI 40,80) >>>CHO Logical MP The | ogical channels
Channel List that are allowed to use this RLC Size >>>>ALL Null All
| ogi cal channels mapped to this transport channel. >>>>Configured Null

The | ogi cal channel s
info. 10.3.4.21 if pladdet
configuration ot herwi se >>>>Explicit List |

configured to use this RLC size in the RB rmapping

i MTramsport fsagnadrSeh (TRS) previ ously stored
to 15 Lists the Iogi cal

Ch S Sl o et pveg Ly upe g T | St dsiigden T B
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
TTI) for this RLC S:zc.
>>>>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




i de

r el evant

| og

ntity

i cal channel

10. 3. 4. 16 >>>>>Logi cal
RLC (0..1) UL I ogical
Channel s corresponds to the first,
configured for
>>Sem -static Transport MP Semi -

Channel CV-UL- Integer Indjca he
channel for Logical thi si%"th’e%o%
"1" corresponds to the second UL

For mat

Transport

thi RBin the |E "RB mapping info".
I nformation static

I E
i on.

Format Informa- tion 10.3.5. 11 27 March 2007 20 Condi ti on Epr anation
nam-c+H——Fhi-s—-Ei-s—nelpded y-Rarm-e T Aeh-eated—i+
'IE'){ osmaiPuri e | nt dr vgllhéeﬁ Se nlﬂ%t?'at i cTﬂ"’aﬂg d rﬁe’ﬁﬁ't"r?ﬁﬁ deﬁcﬁ'ﬁb‘f‘%t
O heElément/Grogpnoameedded., reference
} >>>>>> Transmission | CV- Integer | Unitis ms.
Time Interval dynamic (10,20, -
TTL 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
>>>>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
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




UL- RLCLogi cal Channel s I f " Nunber of uplink RLC | ogical Webao jén | E "RB
mapping info" in this nmessage is 2 or the |E "RB mappin P not
present in this nessage and 2 UL |laogjcal channels are configured for this
RB, then this IEis present. Oherwse this |Eis not needed. NOTE: The
paranmeter "rate matching attribute" is inline with the RAN W4
specifications. However, it is not currently in line with the description
in 25.302. NOTE 1: The first instance of the parameter Nunber of TBs and M

Lis vvlthl n the @mﬁm’ﬁ transport to rraﬁnformj;i Bnabpesrond to

tr ahsport— rat— O tor—thnrs—transport i1 et o1 ooy t

f or Ay ﬁﬁr o on. The total nunber Jll_m_%qm ’rsdﬁ?]é‘ﬁlc‘i Rt F“‘?ﬁ s{ for
each transport channel does not exceepisdggicafed E@Eanﬁlo’égé‘P@ate
chahnel s, 'RLC size' reflects RLC PDU| hiteeral imSémistatic Traospen Fotmaing s
"RLLC size' reflects actual TB size. | 1&%&%n®@m@hamtme§dape MAC
heafl # OT 14 rigned, to calfgf Ipﬁg gﬁw—b_t
of f Sgpi@dgggrgé@ﬁ %%%‘g specified si za SI rT}SS (E edl%{ﬁfe‘d casd) .
Thefefore for TDD DCH TrCHs the 4 bi ' B exilng is
applied, for FACH the 3 bit TCTF off:@sn@sm@am@ﬁ@ ‘Ritmappme |bi t
TCTF offset is added. NOTE 3: |f the ninfotis mit presons pofiis ibhaseigs awd D,} and

Optjonal |E "CHO CE RLC node" or " CHUEHoEIq shaideldhcdonigieed forabgent ,
it {nplies that no RLC PDU data 27 Ma}f g the "’Eﬁf‘gﬁ}fp‘!’ﬁt only parlity

bitp exist. If the nunber of transportO OCKs =. 1t 1npli,es that nreither
RLARPDU data nor parity bits exist. | 0 ‘%My of
CRC

NOTE: The parameter "rate matching attribute" is in line with the RAN WGI

Yy

N

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




based Blind Transport Format Detection, UTRAN should confjgure ansport
format wth number of transport block o 0, with a zero- s#%?ﬁhgﬁbimrt

bl ock. The following is a listing of acronynms and their neanings as used
herein: AM Acknow edged Mbde BCCH Brgadcast Control Channel BCH Broadcast
Channel BS Base Station CCCH Common Control Channel ' CDVA Code Division

Mul tiple Access OCN Core Network CPCH Common Packet Channel CTGH Common
Traffic_ Channel ~DCCH Dedi cated Control Channel DCH Dedi cated. Channel DL
Down  exits bty petitychite exish € theanurahemofdranspogdioeks silc slimpbesthatk Shar ed
Channel DSCH Downl i nk Shared Channel DTCH Dedicated Traffic Channel FACH

For war REM Access
Cont - SAEER (TR 0k ARG TGPl sl repSatm dfcke

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




MAC - sh Shared Medi um Access Contr ol

2007 22 MI Mobile Term nal NRT Non- Rea
Control Physical Channel PCH Pagin Cha
Channel PDU Protocol Data Units P

PUSCH Physi cal Uplink Shared Channel

Access Network RLC Radio Link Control
Rad| MResour ce{dbilet T&@minSIC Si te Contr ol
'Fr)?% ENRek get  [ONeBrRtalipE Field TDD Ti rrg
PCCPCH | Primary Common Control
Physical Channel
PCH Paging Channel
PCPCH Physicalh Common Packet Channel
PDU Protocol Data Units
PRACH | Physical Random Access Channel
PUSCH | Physical Uplink Shared Channel
RACH Random Access Channel
RAN Radio Access Network
RLC Radio Link Control
RNC Radio Network Controller
RRC Radio Resource Control
SC Site Controller
1 SCCPCH | Secondary Common Control
‘ Physical Channel
SHCCH | Shared Channel 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

MSC Mobile Sw tchin

PhyS| cal
RACH Random Access Channel
RNC Radi o Network Controll er

nt er Mar ch
Ti me PCCPCH Pri "E&Qﬁ%n ‘

PCPCH Physi cal Common Packet

Random Access Channel

RAN Radi o

RRC

er SCCPCH Secondary Common Contr ol
ntrol Channel TB Tr ansport Bl ock
Di vi si on Dupl ex

I
nnel




TF Transport Format TFS Transport Format Set TrCH Tran %ﬂ gggﬁz UE
User Equi prent UL Up Link UM Unacknow edged Mbde USCH U?B Rre

Channel 27 March 2007 23 Claim 1. A CDMA t el ecommuni cation system
conprising: a plurality of protocol Q% L1 S i ncluding a physical |layer and a
medi um access control (MAC) |ayer such that the MAC | ayer provides data to
the physical layer via plurality of transport channels; each transport
channel associated with a set of |ogical channels for transporting | ogical
channel data within transport channel data; at |east one transport channel
associated with a set of |ogical channels having at [|east two | ogical
channel s Hdioh are different |ogical types; said physical |ayer receives
bl.ocks of data for transport such that the transport bl ocks of data

i ncl udes of a NAC hé&&idviAgddcdmginiedtionlsgsiee codptising: or one of said

transport channels whereby, for a given transport channel, the | ogical

channel data lfaplﬁtﬁlﬁtyéfﬁ@{o@@m@ﬁkré Behgiak aphpiciela Kéﬁaﬁ&hhlf@ilﬁlehcc@sfs | ogi cal
channel s associated with the given transport channel; each transport bl ock

havi ng ong.fioVeREPRYE&SuL Mat B N1k a§erPtohiEs Ba (o' ROPRAILal IREPGK (TB) bit

si zes;
plurality of transport channels;

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

at least one transport channel associated with a set of logical channels having at
least two 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




t he | ogi cal channel data for each transport bl ock having ﬁﬁ%}ﬁbﬁéﬁﬁ evenly
divisible by a selected integer N greater than three (3); eader
for each transport block having a bit size such that the MAC header bit
size plus the | ogical channel data bi 1t2 size equals one of said TB bit
si zes; the MAC header bit size being fixed for transport bl ocks
transporting data for the same transport channel and sane sel ected | ogical
channel , WWC hagdepditdiire Eremansppgrhledks transporting data for.a different transpart . 27
March 2007 24 MAC header bit size for transport bl ocks transporting data
for a di fé¢haneshor 2 didisegpbsalectadHagindichomehanl f f er ent sel ected | ogi cal channel ;
and said at | east one transport channel associated wth a | ogi cal channel
set having at saldeatdeast woe {r@)spait chamelnasseoypes wish al logicadadhawtehsetdlaging at f i xed
MAC header bit size associated w th each |ogical channel within said set
bei ng sel leat ¢alo $2jodiffedent typesctdl lopicaldchiiels, hefacd MALCt hepdarebiesjuabsodiatecbdul o N
where Mis an integer greater than O and Il ess than N, wherein; a processor
means i s pithwadelbgial chametivwthimgaidf et baingi sebsetddr such phatt each afiwed| MAC
associated with a |l ogical channel set having two (2) different types of
| ogi cal Cclraderdditssizesequéls M anddblo Newldes MoistanShtzger wirdalter elemi) rablessatharcNannel
wthin said set with each fixed MAC header bit size equal M nodul o N where
N is a sewkgéigd i nteger greater than three (3) and Mis an integer greater
than zero (0) and less than N, said processor neans sel ecting a | ogical
channel havi nga hegk&at nidaannelpréladed fodrassdciaBAgP et a fgidm Bardpért Ghalmepi cal
channel s associated with said given transport channel, wth
| ogi cal - chagsndd Wil 8 168¢6al @B&thel SR NEARE twd (D ifférami thges D Nbdicad cEMneN | Y
divisible by N, and

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 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




sai d processor neans providing the |ogical-channel data ;éﬂgk%E§P§?C | ayer
to the physical |ayer via said given transport channel ity of

transport-blocks of data, with each transport block of data including a
MAC header and | ogi cal -channel data 1;%: said transport given channel, wth
each transport bl ock of data having o of a finite nunber of transport
bl ock (TB) bit sizes, with a first bit sizes of a first MAC header set to
a first fixe Lze. for. transport b ks transporti ta.for the.sane
fr ansport BhIRRbT Sizhdr elngchehinneh G saia &Y SR P TR e THEAT T r
bit size of the MAC header plus 27 March 2007 25 the first bit fize of the
| ogi cal - c 8¢ bilggiganoky @F&pnff MAfpdegrer sefita amyseond; fregd suag for Hansppst plagks second
bit size of a second MAC header set to a second fixed size for transport
bl ocks t remnsyoting dafa dort & diffrend tainspoetr @ranngl randiffocnt sshested dpgioal-dhipdrfebr ent
sel ected | ogical -channel data, with the second bit size of the MAC header
pl us the skeOWithbhd seomEbiDfizd hithel MAE hesder plue gheebomitansiad ofdht diffecmal to
one of said TB bit sizes. 2. A CDVA tel ecommunication system according to
claiml V"‘]@%@dl-'%harﬁﬁepda%&ﬁﬂ% ohSoRERVIEIEEsifQr associating, for a given
transport channel associated wth 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 each fixed MAC header bit size equal
M modul o N where Nigs |l ected integer greater.than thre 3 and Mis
an integer - gredter tmgﬁ@&%eceagn%u %??gef‘h%"r‘fo‘f@n Bich‘%ﬂﬁﬁ'@&e%‘%ir sel ecting-
a | ogical channel having | ogical-channel data for transport froma_ set of
| ogi cal channelasPraessssiigpeyidgd tfor asseciatingy & a Sixe Faspog wgfm@éh assogipted t he
| ogi cal -channel data for each transport bl ock having a bit size evenly
di vi si bl e willya Ngicel ¢hemicll sgrivvimgstwio (3) diffaenttypeseof logicela¢haphelnrfixetht a f rom
the MAC | ayer to the

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




physi cal |ayer via said given transport channel as a plur Igt%/ of
transport-bl ocks of data. wth each transport bl ock of i Mareh 4004 ng a
MAC header and | ogi cal -channel data for said transport given channel, with
each transport bl ock of data having o 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 npel a Sa. el egt | 0gj cal - chann ata, With the first
bi ¢ o) e dit o oRE Fls B Ruse B S RRL AR SOONT T ershd i of *t ne
| ogi cal -channel _data equal to one of said TB bit_sizes, and with a second
b1 o ze GPOARIICHARIOMRESCHRS NI C Seter S91do aceed TPved stre s Bansger Plogks port

bl ocks transporting data for a different transport channel or different
sel ect ed |tgsneatingdeimder a didferent thanspertt thensa oo diffeyent selegied degiciehamel header
plus the second bit size of the different |ogical-channel data equal to
one of saiddta]JRithitlie scarlshit size dftthe MA0 Béade? glub\iieie&Ss8 HIQNAA M theA\diflednCYSTEM
W TH SELECTI VELY S| ZED DATA TRANSPORT BLOCKS ABSTRACT A CDMA

tel ecomTur]@,?@éljcgﬁm@Mﬁ{a%ihmt& bhZ&Sad TH bif @kdst y of protocol |ayers including
a physical Tayer and a nedi um 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 receives blocks of data for transport such that the
transport blocks (TBs) includes a MAC header and |ogical channel data for
a selected | ogical channel associated with a given TrCH  Each TB has one
of a selected |imted finite nunber of TB bit sizes. The |ogical channel




data for each TB has a bit size evenly divisible by a selgected izgéileger N
greater than three (3). The MAC header for each TB has | mgi such
that the MAC header bit size plus the logical channel data bit size equals
one of the TB bit sizes. A fixed MAC header bit size is associated with
each [ ogical channel for a given TrCH and is selected such that each fixed
MAC header bit size equals Mnodulo N where Mis an integer greater than O
and less than N, i.e. each MAC header2Por a given TrCH has a bit offset
equal to M Figure 4

WIRELESS COMMUNICATION SYSTEM WITH SELECTIVELY
SIZED DATA TRANSPORT BLOCKS

ABSTRACT

A CDMA telecommunication system utilizes a piurality of protocol layers
including a physical layer and a medium access control (MAC) layer such that the MAC:
layer provides data to the physical layer via plurality of transport channels (TrCHs).:
Each TrCH is associated with a set of logical channels. The physical layer receives
‘blocks of data for transport such that the transport blocks (TBs) includes a MAC header
and logical channel data for a selected logical channel associated with a given TrCH.
Each TB has one of a selected limited finite namber of TB bit sizes. The logical channel
&ata for each TB has a bit size evenly divisible by a selected integer N greater than three:
(3). The MAC header for each TB has a bit size such that the MAC header bit size plus
the logical channel data bit size equals one of the TB bit sizes. A fixed MAC header bit
size is associated with each logical channel for a giveﬁ TrCH and is éelccted such that
each fixed MAC header bit size equals M modulo N where M is an integer gre_atér than 0

and less than N, i.e. each MAC header for a given TrCH has a bit offset equal to M. -

Figure 4




