WD 02/ 41531 PCT/ US01/ 45350 1 METHOD AND APPARATUS FOR ALLOCATI NG DATA
STREAMS ONTO A SINGLE CHANNEL BACKGROUND 5 I. Field The present invention
pertai nswenesEBly to the field of conmmunications and noper/@pacisdiocal |y to
a novel and inproved systemand 10 nethod for allocating a plurality of
data streans onto a single channel. I1. Background A renpte station is

| ocated within a network. The renote station 15 includes applications that

produce | ogical_  d r . . The re station_allocates_t ogi cal
Gt e streas ot REOHLAND ABFARATLS Bk ALLGGA ENG DATA ol axi ng
data from |l ogi cal dat & FREAMS ONI® A SINGLE CHANNEE di scl osed in

U S Application Serial No. 09/612,825, filed February 8, 1999, entitled
"METHOD AND APPARATUS FOR PROPORTI ONATELY 20 MULTI PLEXI NG DATA STREAMS ONTO
ONE DATA STREAM " which is assi gBMCKGERAYVNBsi gnee of the present
inventign and incorporated by reference herein. Choosing an allocation
schene fYor allocating bits fromnultiple data streans onto a single

channel i s1dFiefd cult because a number of factors have to 25 be taken into

consideration. One factor that has to be considered is the priority of each
data stream Higher priority data streans take precedence over |ower

priority data s ang., t her or _that has to consi dered j the

type of pranspoﬁ[?‘%f gﬁﬁ%ﬁéﬂgonﬁi"ﬁ%€§%nspf t%s) tgﬁg?railsre. Pl o d._%ﬁidsl'FC?is a
conbi nat i ogo@imtinRAEPAS antlr ATES shecifealend aotbverdl Wnpebrsd slstein ahdt he 30
renote station at each tinme slot. A transport format has_a nunber of bl ocks

(i.e. dhe onethoddoppderatingadpluraityé data streamsapiigcasingle searngl. t hat t akes
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IL. Background

A remote station is located within a network. The remote station

15 includes applications that produce logical data streams. The remote station

allocates the logical data streams onto a single transport stream. A

technique for multiplexing data from logical data streams onto a transport

stream is disclosed in U.S. Application Serial No. 09/612,825, filed February

8, 1999, entitled "METHOD AND APPARATUS FOR PROPORTIONATELY

20  MULTIPLEXING DATA STREAMS ONTO ONE DATA STREAM," which is

assigned to the assignee of the present invention and incorporated by
reference herein.

Choosing an allocation scheme for allocating bits from multiple data

streams onto a single channel is difficult because a number of factors have to

25 be taken into consideration. One factor that has to be considered is the

priority of each data stream. Higher priority data streams take precedence

over lower priority data streams. Another factor that has to be considered is

the type of transport format combinations (TFCs) that are allowed. A TEC is

a combination of transport frames to be sent out on a wireless link of the

30 remote station at each time slot. A transport format has a number of blocks

(i.e. one or more blocks) and a block size. An allocation scheme that takes



into consideration the priority of data streans and the TFCs available is
desired. It is also desirable to have an allocation schene that selects
TFCs w twouor/4tsavi ng to pad the TFCs, which wast es val uabPeT/Sp@ce350l n
addition, 5 throughput is inproved when TFC do not have to be padded
because the TFCs that are transmtted over the transport channel are full.
Some allocation schenes pad TFCs. |In these padded all ocation schenes, a
TFC is padded when the TFC is not conpletely filled with bits fromthe

| ogi cal daitHo eansiderstiono tluupvisrdty ghéelagr sgeamsy andsteo J& snavaibiplerig
apparatus gg ré:Hrected to allocating a plurality of data streans onto one.
data streamfor transmssion. A list of allowable TFCs is received froma

network. Bits fItoi ddbadedirddetolhavd an latlgesiton | etemarthaplsaleers THCe TFCs
at a transport |level based on the priority of the data streans _and the

TFCs avai | ¥ithout hpving tespad the dHglsypdich yvastesgpluable spaee. plrosddision

| | i . | i ngl h
Ppect 5 L flrefi@hBur 85 1B LE AR HREUPHOL hbelld Bequaldel FcaliB ! e
al  ocat ed TBCa thanhgire saneaimeal Gvdraske 20asdirt otharlrel Shid Ifullnot IRYme

enbodi ment, _a plurality of base stations provides a plurality of data
streanms t oaliecation pehesned pagl By In Phesgdraddadnliocatipns schegpes, japRFC is

control | er ' l; 8nii [ S I f
traditi onaPa%% Hcﬂegﬁ{negrfﬁgs}gg p)gﬁc é@%@éﬁ%@%?«ﬁl&ﬁ&bﬁsﬁ gﬁleai{engfﬁqg%t(?aetgns of
data into efpeardut put or separating into multiple output streans of data 25
froma_ single input streamof data._ Milti @I exer could also be a processor
capabl ¥ of "I ogi cal decisions or a pt¥ Ycapabl e of other operation
functions. In one aspect, a subscriber unit conprises a nenory, a plurality
of applications residing in the nenory, each application producing a data
30 stream wher eThe epeésetitya disclosed ametliodeasndt appasttusnerdi directad @aoWO
02/ 41531 PCﬂ'/ US01/ 45350, ..

allocating a plurality of data streams onto one data stream for transmission.

A list of allowable TFCs is received from a network. Bits from data streams

15 at a logical level are placed into TFCs at a transport level based on the

priority of the data streams and the TFCs available.

In one aspect, a plurality of applications provides a plurality of data
streams to be allocated to a single stream. In another aspect, subcriber units
provide a plurality of data streams to be allocated to a single stream of a base

20 station. In still another embodiment, a plurality of base stations provides a
plurality of data streams to be multiplexed by a multiplexer within a base
station controller. Multiplexer could be a processor or a processor capable of
traditional multiplexing tasks such as combining multiple input streams of
data into one output or separating into multiple output streams of data

25 from a single input stream of data. Multiplexer could also be a processor
capable of logical decisions or a processor capable of other operation
functions.

In one aspect, a subscriber unit comprises a memory, a plurality of
applications residing in the memory, each application producing a data

30 stream wherein each data stream comprises at least one bit, and a



mul tipl exer configured to receive each data streamand uniformy distribute
bits fromthe plurality of data streans onto a single data stream In one
aspect, twWeomulssi pl exer is configured to receive each dat BCT/@So1e@EBs0and
uniformy distribute bits fromthe plurality of data streans onto 5 a
single data stream based on the proportion value. In another aspect, a

mul tiplexer is configured to receive eagh of a plurality of data streans
and uniformui distribute bits fromthe plurality of A data streans_onto a

singl e datBudtiplexat saRguind paraceyy eoepdhndataitpazn padnifogngp shstrdiitoal ue
and secondgd by, %1 E‘f‘uﬂﬁ of HhfANEea AL RS B%irllég daty $frkhly @nother aspect,
a W rel ess conmmuni cation g@sfem conprises a s §SFIDEr uni't, a base

station coupl edlrt @richesgdepstitd hanltipleker apdecanfhiaged s afeboivec eath adier
coupled to the base station. The subscriber_ unit includes a plurality of
appl i cat i ofigcatRangl Hoiferphedistribyitebis fran dhe RIpraliy: olodatapiename §140 dat a
streamgas | 4 J e stream 15 conpri ses at

| east gﬁe %lg%lq'tﬁfeat&rm ?%I%Afgb% s}%éraﬁgotﬁoggiggiq?atsl&?'rom the data streans onto

a singl e streanirbaaethenaspdchvmbheltipletemnas coafiglired goprstdiveg eaclBRIfERr
DESCRI PTI ON OF THE DRAW N 20 The ,eatg};es_, %e%s, and _advant gg;s of the
present i nRBEalibhohidata steeamasandorBifgpphy ehstrinisenbitsdrers; the prgEseof pti on

set forth o J i A d A j ich 1ike
o er anco CRa R onlG gl GG Bsdl bRaAdRy BAMEM SiRRED | LIG
1 is a schergidrtionwerve andafecandaxipnph ahy daed birbanst ptiepibpne 25 system
FIG 2 shows ahlbl ock diagramof a npbile station and a base station in

ac_co_rdlé)n_ce wi t hiTaffle /56 %mecma;ﬁlreﬁ@%@r&mwaatf%mﬁéﬁm OSPLLHfE a
4A 4C <how P BSCRAE 1§ SPoS S aKE! ERRIGh S, 48 B EIREFAGE! andlher o

02/ 41531 RgatiolSebh#roBled codpled to the base station. The subscriber unit includes a

plurality of applications and a multiplexer, wherein each application

produces a data stream as input to the multiplexer and each data stream

15  comprises at least one bit. The multiplexer distributes bits from the data

streams onto a single stream based on allowable TECs not requiring padding.
BRIEF DESCRIPTION OF THE DRAWINGS

20 The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:

FIG. 1 is a schematic overview of an exemplary cellular telephone

25  system;

FIG. 2 shows a block diagram of a mobile station and a base station in
accordance with an embodiment;

FIGS. 3A-3B show a flowchart for the elimination of TFCs based on
availabe bits in an embodiment; and

30 FIGS. 4A-4C show a flowchart for selecting a TFC in an exemplary

embodiment.



DETAI LED DESCRI PTI ON An exenpl ary cellul ar nobile tel ephone systemin which
the present 5 invention is enbodied is illustrated in FIG 1. For purposes
of exanpiveobhels3exenpl ary enbodi nent is described herei n RETHSOW/4SBE cont ext
of a W- CDMA cel lular conmuni cati ons system However, it should be
understood that the invention is applicable to other types of

conmuni cation systens, such as persona# comrunication systens (PCS),

wi rel ess local |oop, private 10 branch exchange (PBX), or other known
systens. Furthernore, systens wutilizing other well known nultiple access

schenmes such as TDMA and F%ﬁ%ﬁﬁ@mﬁread spectrum systens may
net hod an

enpl oy the presently disclose apparatus. As illustrated in
FIG 1, a wireless comunication network 10 15 generally includes a
plurality of nobile sta{i ons_(al so Egl I eg?d)rmbi | es, subscriber units,
remote stati on, A8y exeyeplasy ieias nobs.-telephonepsypien; inywhich fag reseiti ons

I |1 : t ati.0n: ! i . - b
Statord coliveafRg, & BRpptdd BUAREIMEE i HER), MocBifhdits of Badle 1@, 285¢
control fuagdmplargbembadimient eissdesicribad cheteinl WethinMiy @nteti béha 1§- a

packet 20 data seerian node (PDSN) or internetworki n%fﬂacti on (IW) 20, a
public swid¥édcelbrlapkerenupicaipRs speeR). Fiowevss dashquld beppgdssiieod
conpany), et.. Pr.ai: I I

I nternet). grthgﬁpggégéﬁogs aEPIr%p&F@%ité)y& gu %%{%@%@ﬁﬁ%ﬁé&%ﬂ@%ﬁ& t hree
base stati such d¢tpefsbmal @oenmBEGication spetebBOIAES), avirklesseloRalSNap) prriveatehown.
It woul d be understood b{ @st hos%skglled in the art that there could be
any nuHber PEChpgXehangeatl orpothes , kpowpy, sysieans; 4 Fusdearmere, \evstens, and
PDSNs 20. . [ Yedohén W : UG ALdsO t LSqa
packet dat gﬂgg{r}fﬁ ?g@&ﬁg@\gh« Thgnﬁrlo?%ﬁ eagt ati ongﬁ{f%a?%% a%b%%'gah@dof a
nunber of HDMAranwellygestiet spreal spectcomsystems iroay devploy hecpreaently30

Por L ¢ DO o) ShaSbaene L "L S comnected (0 a | apt op comput e
02/ 41531 PCT/ USQY/ 433abated in FIG. 1, a wireless communication network 10
15 generally includes a plurality of mobile stations (also called mobiles,
subscriber units, remote station, or user equipment) 12a-12d, a plurality of
base stations (also called base station transceivers (BTSs) or Node B), 14a-14c,
a base station controller (BSC) (also called radio network controller or packet
control function 16), a mobile station controller (MSC) or switch 18, a packet
20 data serving node (PDSN) or internetworking function (IWF) 20, a public
switched telephone network (PSTN) 22 (typically a telephone company), and
an Internet Protocol (IP) network 24 (typically the Internet). For purposes of
simplicity, four mobile stations 12a-12d, three base stations 14a-14c, one BSC
16, one MSC 18, and one PDSN 20 are shown. It would be understood by
25  those skilled in the art that there could be any number of mobile stations 12,
base stations 14, BSCs 16, MSCs 18, and PDSNs 20.
In one embodiment the wireless communication network 10 is a
packet data services network. The mobile stations 12a-12d may be any of a
number of different types of wireless communication device such as a
30 portable phone, a cellular telephone that is connected to a laptop computer

running IP-based, Web-browser applications, a cellular telephone with an



associ ated hands-free car kit, a personal digital assistant (PDA) running

| P- based, Web-browser applications, a wireless conmunicati on nodul e

i ncor por av@d2/irsso a portable conputer, or a fixed |ocati oRCT/ORMMIBIAL i ON
nmodul e such as mght be found in a wireless |local |oop or neter reading 5
system In the nost general enbodi nent, nobile stations may be any type of
conmuni cation unit. The nobile station$ 12a-12d may advant ageously be :
configured to, perfor ne or _nore wrele cket dat rot ocol s ch as
descri bed asgocigtgel h aé}d;n%ﬁ% cay kg, Emrww@g?%? aspigtr FDA Ahranpigg: eyl ar
enbodi nent ﬁgb S ts ed for
the IP netbv%é(g gwgﬁ%a%% lgﬁorgsﬁ %g% et gb?fhr%lgn?(?dgﬁgls 11}2(? %%162
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prot ocol s ofnaimdtmgcateoxg ynikl , TI1, Asynchr onous Tr ansfer Mode (ATM, |P,
PPP, Frame Rel a HDSL, ADSL, or _ xDSL. n alter te enbo |rre%% t he BSC
16 i s coupl ed ﬁﬂ%é@@@ﬂ% staliens d2pa3 IZ@Y afHariREeRERY1Be | @ M ed to
t he PDSN g,gﬁé} 0, 1 ate
with the asrfedrpgli:3 gtg |05%§B§éia &ssolxslget‘r%ean Fé:ﬁlritiogé» a%%hdgéa b?ﬁ%? 1?%rd
Gener at i orexquﬂe,n&[eleIA/FﬂIA;/é?o:—VOZ sta@kpd. , I Ph ha]hlaha@mbodstaemiarﬂle‘ or

dma2000 d Spect t P t C P 002- T
PN 4694, 290pie i FLmuH Eenerdi BF pd c%%éés%‘eﬂl ety A on
30) (Nov. ?néa%%a)até Rk aPnel ks 1rﬁgnﬁ'aﬁ%gougln§v‘@ t;ﬁhn‘c-?o B ity pkéteespor at ed
refer he wr

her ei n by During typical operation | ess
comuni cat(PBR).network 10, the base stations 14a-14c receive and denodul ate

sets of reverse-link signal var,i Qus nobi tati -12d

oranged | ool dnitiseRbAgnen, A 16 AEhYaI 31 S MRaplean i Ria BREN 28 i

Each revergssiJikistoapdld FCARI NBIE 18, the MSC 18 is coupled to the BSC 16 and
15 the PSTN 22, and the BSC 16 is coupled to the base stations 14a-14c via

wirelines configured for transmission of voice and/or data packets in

accordance with any of several known protocols including, e.g., El, T1,
Asynchronous Transfer Mode (ATM), IP, PPP, Frame Relay, HDSL, ADSL, or
xDSL. In an alternate embodiment, the BSC 16 is coupled directly to the
20 PDSN 20, and the MSC 18 is not coupled to the PDSN 20. In one
embodiment, the mobile stations 12a-12d communicate with the base

stations 14a-14c over an RF interface defined in the 3™ Generation

Partnership Project 2 “3GPP2”, “Physical Layer Standard for cdma2000

Spread Spectrum Systems,” 3GPP2 Document No. C.P0002-A, TIA PN-4694,

25  to be published as TIA/EIA/IS-2000-2-A, (Draft, edit version 30) (Nov. 19,

1999) (hereinafter “cdma 2000”), which is fully incorporated herein by
reference.

During typical operation of the wireless communication network 10,

the base stations 14a-14c receive and demodulate sets of reverse-link signals

30 from various mobile stations 12a-12d engaged in telephone calls, Web

browsing, or other data communications. Each reverse-link signal received



WO 02/ 41531 PCT/ US01/ 45350 6 by a given base station 14a-14c is processed
within that base station 14a-14c. Each base station 14a-14c may

communi caveoxatsht a plurality of nobile stations 12a-12d pgT/sewdsaio ng and
transmtting sets of forward-link signals to the nobile stations 12a-12d.
For exanple, as shown in FIG 1, the base 5 station 14a comrunicates with
first and second nobile stations 12a, 1@b sinultaneously, and the base
station 14c comunicates with third and fourth nobile stations 12c¢c, 12d
si mul t ane o PygIvah base siationnifarkdc st Rrogeesedr within dhat pase platiencldasldeoni ch

provi des c r al{,Qcat.i okt Y. mnag f:.f U | ity
I ncl udi ng ?i&uééh gggﬁ:g{sa&foa ilggcl%%’ Wgﬁmfﬁgﬁﬁgﬁ swgﬁ\ % ?gﬁhhftgrggtdﬁgﬁﬁ%cul ar
nobi | e st agtafiond 22a-12d byrwiodengingpaed tsadimoting 4wtd 4£ fdravarblihk rsipasde
station 14a-14c. For exanple, a nobile station 12c is_conmmunicating with

two base stoatheompbilepstations si2arh2dan et sompley anshamry invilén I ke kasel e

ion 12 f . ' 1 h
carl w1 GaUR T, Fop RO Rk A R Bodd InfERE FaBhOTRg d8p 10
transni ssi gimulsareecighy eahdoih@l basé epdne TRl cominhenB&tesl 6with| third oaié t he

received data to the MSC 18, which provides additional routing services
for interfisathimebilestabiong 32c, 12d sigaulta 1%si bhe itesulting packeiaseg

transm ssi I i ned.. 4t MsC 18
50 wi 111 olleie ot ER O, WA BERANGE LI rkpodiih ) AlBedon LARIIRE <
to the | Pmobilgr imddagethdretr namictiehylityt hivcBR{Iing6 the | brdhestratibhe ofasddet s

direct]| to the PDSN 2Q, .which sends the packets to the P network 24. The
Wi r el c % & %ﬁaﬁh%nélp%rﬁlﬁk}f?g‘hn%;hlﬁan statiosy d&a11gd %rgrrgr%n% hasgyel

froma ”Dbéthﬁoﬁt1@51ﬂ@ tdanbthét RS St ;l@{'%&é laﬁr ﬁh‘ﬂgﬁle‘f‘ﬁ T

link. The wreless comuni cation channe rou i nformation signals
travel frolRaidbasmmtiaidatimgldvith dawoplbase sthdononldhy 14& skmobhanasualyf. or war d

i nk. CDMﬁjs ste are typically desjgn to conformto,one or. nore
st andar ds. EesRialy e deyihe Raokile. siafion 2%@% r SHOHENLHBIVRE X9t PBA-
of the base stations 14c, the call will be handed off to the other base station
15  14b.

If the transmission is a conventional telephone call, the BSC 16 will
route the received data to the MSC 18, which provides additional routing
services for interface with the PSTN 22. If the transmission is a packet-based
transmission such as a data call destined for the IP network 24, the MSC 18

20  will route the data packets to the PDSN 20, which will send the packets to
the IP network 24. Alternatively, the BSC 16 will route the packets directly
to the PDSN 20, which sends the packets to the IP network 24.

The wireless communication channel through which information

signals travel from a mobile station 12 to a base station 14 is known as a

25 reverse link. The wireless communication channel through which
information signals travel from a base station 14 to a mobile station 12 is
known as a forward link.

CDMA systems are typically designed to conform to one or more
standards. Such standards include the "TIA/EIA/IS-95-B Mobile Station-

30 Base Station Compatibility Standard for Dual-Mode Wideband Spread
Spectrum Cellular System" (the IS-95 standard), the "TIA/EIA/IS-98



30 Base Station Conpatibility Standard for Dual - Mode W deband Spread
Spectrum Cel lular Systemt' (the IS-95 standard), the "TIAEIA1S-98 WO

02/ 41531 WRC##/USB1L/ 45350 7 Recommended M ni mnum St andar d f peT/De@l45849de

W deband Spread Spectrum Cellular Mbile Station” (the |IS-98 standard),

t he standard offered by a consortium nanmed "3rd CGeneration Partnership
Project” (3GPP) and enbodied in a set Bf docunents includi ng Docunent Nos.
3G TS 25.211, 3G 5 TS 25.212, 3G TS 25.213, 3G TS 25.311 and 3G TS 25. 214
(the W CDMRecammarsled) | Mintmung. Standad, sfos a Duakydede: ¥ideband orSpraad 2000

Spread S 0 n S- 856
cama2000 rrars Ha o EATRE MRS SR e P Gaflrditthe Bfhnchidotiend
st andar d) . bjNavedziWiighancaish "afe Gandratioal Pﬁrmreﬁslﬁpeﬂr@}a@t"amnmdaﬁ@r 10
use. These CDMVA standards are incorporated herein by reference. Mre

i nf or mat | o¥mbedicsk in  getofcderumenissinstuding: Docamend Nes. ¥gmurbaali ¥n

SHECTROM WX THPLE AEESS %&mﬁ%%@wﬁ’%ﬁﬁ%gﬁﬁé‘%ﬁﬁ? T GPMA

TERRESTRI AltaEER¥)JERS, ""TRAb. SJSPhEQifcal Noayet5Stand3d 458 &ltha209d S; ¥§a_ EM AND
METHOD FOR. GENERATI NG WAVEFORMS | N A CELLULAR TELPHONE SYSTEM " both
of which RctEER Gystems (e dmaild standpedpr asdnthe nVdAYiEA/ 13866 ar e

i ncor por at sk 1 et i e [ atible
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ot her hase statjons_in the system Typically t he base stations

synchrl(Qm 7€ pthete GRMY sfa r@éraéﬁlln@qrﬁﬁrﬁtéfié}eéﬁ‘@ebkﬁ@fﬁr%e d obal
Posi tioning Sys{ e ( Fnsle! E&gcerg Ve cofk el 'g'ﬁﬁhaﬁhﬁ lga%cceggsused'

Based upon the synchronizing tine re nce, each ase statiron in
gi ven geogtaphwsikcatonrasysems i dmtbsadSquéSCé’aﬂ)éﬂiS dlo. 04,961 sammattighedudo
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USING SATELLITE OR TERRESTRIAL REPEATERS,” and US. Pat. No.

15 5,103/459, entitled “SYSTEM AND METHOD FOR GENERATING

WAVEFORMS IN A CDMA CELLULAR TELPHONE SYSTEM,” both of

which are assigned to the assignee of the present invention, and are
incorporated in their entirety by reference herein.

CDMA 2000 is compatible with IS-95 systems in many ways. For

20 example, in both the cdma2000 and IS-95 systems, each base station time-

synchronizes its operation with other base stations in the system. Typically,

the base stations synchronize operation to a universal time reference such as

Global Positioning System (GPS) signaling; however, other mechanisms can

be used. Based upon the synchronizing time reference, each base station in a

25 given geographical area is assigned a sequence offset of a common pseudo

noise (PN) pilot sequence. For example, according to IS-95, a PN sequence

having 2% chips and repeating every 26.67 milliseconds (ms) is transmitted

as a pilot signal by each base station. The pilot PN sequence is transmitted by

each base station at one of 512 possible PN sequence offsets. Each base

30 station transmits the pilot signal continually, which enables mobile stations

to identify the base station’s transmissions as well as for other functions.



as a pilot signal by each base station. The pilot PN sequence is
transmtted by each base station at one of 512 possi ble PN sequence

of f sets. vHaoh4ts3ase 30 station transmts the pilot signal poONMUSeWw&EBIoy, which
enabl es nobile stations to identify the base station's transm ssions as
wel | as for other functions. WO 02/41531 PCT/ US01/ 45350 8 In an exenplary
enbodi nent, a nobile station communicat8s with a base station using

w deband code division nmultiple access (WCDMA) techniques, The base
stations in a WTBHEeEyRplary ehehedimentsy mohide station comanunisateshwitly epva

base stati t all_s i ve ._tine ref .

D fferent ggieeggattg}?} o"gésnll%rgﬁrﬁ]%fa dlsrgéaggﬁﬁlgl%ﬁgg : éﬁ%&?lealatcﬁ%sggﬁy\g&%% base
station hasecAnpihé¥ Si ditad . basdV stdHv base st WiIODMAY Bpitebe iopeRitel | ed
by its pilot signal offset alone, Once the systemtine of one base station

i s det ermi AsdCchroneusiyot Bratuisedhe W-eEiNInmtbase iatigna el nphalloshare a
i ghbog i ' o thi i Le.station j.n.a W CDVA
Cystom boeloniRfnchRidb Bl WUtGehaES Mhrrded? HIRY SIS Wb hat el 1

each base galighédn Thius) hetlsygtem WEGDMaL ¢asé Btatldie has GUpsbt isfithaldr g0Fdur e
identifies a different code within a frane structure called a PERCH
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ucés a separate da napp produce

application pro a stream I‘'catTon may

nmore than estmdes ehekiystem tihdsof 2 abighboainy! base statighantof thisnidasbr, at ati on
12 and_a base station 14 in accordance with an exenpl ary enbodi nent. The
mobi | e1@t amchiler statiom fimd W&sDVH ciystem usegadihregyster, PERGET jacqgisgianweb

applicatio i di [ : . i atg .Fach

applicati oﬁ?oc\%gugg%%g?ﬂg?fgn%é%?ﬁ%ﬁ?%fg%aﬁéuéﬁqgﬁmé% t%%blga%gt%%%@B

produces atlsepadsitiotaprocetineaidetlified 2 diffetentibode edfitntd fraine stfhetutat a
nodul e 48 into one data stream

iglr Ieggstﬁregﬁlﬁﬂnél I‘feéglg?}gé\ﬂaebyl El'lhgl S)S(G[ransport stream 50 is sent over the
reverse link topR NAgKkeMARSC RMIdiftddt! M mobile station has a plurality of
15 applications. The applications reside within the mobile station and each
application produces a separate data stream. An application may produce
more than one data stream.

FIG. 2 shows a block diagram of a mobile station 12 and a base station
14 in accordance with an exemplary embodiment. The mobile station 12

20  includes voice 32, signaling 34, E-mail 36 and web applications 38 residing in
the memory 49 of the mobile station 12. Each application, voice 32, signaling
34, E-mail 36 and web application 38 produces a separate data stream 40, 42,
44, 46, respectively. The data streams are multiplexed by a multiplexer
module 48 into one data stream called the transport stream 50. The

25  transport stream 50 is sent over the reverse link to a base transceiver station
14 (BTS), also called a base station for short.

Each data stream 40-46 has a priority. The multiplexer module 48
places bits from data streams at a logical level into TFCs at the transport
level based on the priority of the data streams and the TFCs available

30 without having to pad the TFCs. Other systems pad TFCs that are not filled



14 (BTS), also called a base station for short. Each data stream 40-46 has
a priority. The multiplexer nodule 48 places bits fromdata streans at a
| ogi cal Ivewet4isat o TFCs at the transport |evel based on pawUpel/45BI0t y Of
the data streanms and the TFCs avail able 30 w thout having to pad the TFCs.
O her systens pad TFCs that are not filled WO 02/41531 PCT/ USO01/ 45350 9
with bits fromthe data streanms. Howevélr, enbodi nents of the present

i nvention do not pad the TFCs. In an exenpl ary egbgdi ment , tg\e mul ti pl exer
modul e 48 WHBr Bitedromy the datg strgamise- SEQELETe FINPoiRmE) of dDer Prssanget s

t he data Sih%ﬁ‘ﬂbn%éyoﬁbpfaéaitgﬁ T#@m a hi gher network [ayer. The MAC | ayer
defines the procedurestused to receive and transmt over the physical

| ayer. As woul dnben apeaipiaty teenlondinedntprthe nadtipleixet module 48 bpetdtes dat a

streans 40-46 can be prioritized with any priority sche known in the art,
such as fi¥ 1'|‘n'EtY‘% F%‘%‘ilétﬂcc%ﬂsl F@’Em[ a@&Aﬁh-kﬁ’%t%tg@Gi’r_ﬁg@) aa@natream
shortest -j.ab-fl.rst ( pa t di.na skill
in the%ar t@q?{#elésgn% 8} p%e}lglgqeno %J)%qg%%popyﬁgt %&%%Og%{) urdgrlﬁtl? € f)l?le

net wor k | ew@icedutes wsedt toereceivieadidraeahsmitheveruthiel piyesieal lapeul e 48 is

executed in hardware. ] n yet another enpodinent, the nu|tiplexer nodule 48
is executed i nh VEIHE E%@Pmr@ﬂ K PhGaP omaﬁérmﬁrm Wuthe Hata

appar ent 2 4010 Skirl ] .ar: ' ehdRAul e 48
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enbodi nentsuchhas firdttingimkent (BHDE 148-iarplsbpat {hIRD), anat sloortesttjgbifirshm  For
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executed in a combination of software and hardware. As would be apparent
15  to one of ordinary skill in the art, the multiplexer module 48 can be executed
by any combination of software and hardware.

In an embodiment, the multiplexer module 48 employs an allocation
algorithm. For any given time slot, the allocation algorithm eliminates
TFECs that need to be padded. Thus, only TFCs that do not need padding are

20 wvalid. For a given time slot, TFCs needing padding are invalid.

If the allocation algorithm did not eliminate invalid TFCs, the
allocation algorithm could select a TFC requiring padding. Selecting a TFC
that allows the transmission of the most high priority bits may result in an
invalid TEC being selected. The TFC could be invalid because the TEC

25 selected results in high priority bits being transmitted, but there are bits
available within the TFC for other lower priority logical channels. In order
to avoid an invalid TFC being selected, it is necessary for the allocation
algorithm of an embodiment to eliminate invalid TFCs before selecting a
TEC.

30 A set of allowable TFCs is received from the network. The set is
called the transport frame combination set (TFCS). The TFCs in the TFCS



25 selected results in high priority bits being transmtted, but there are
bits available within the TFC for other lower priority |ogical channels.
In order woo2amei d an invalid TFC bei ng selected, it is nepcedsar4p3soor the
allocation algorithmof an enbodinent to elimnate invalid TFCs before
selecting a TFC. 30 A set of allowable TFCs is received fromthe network.
The set is <called the transport framelBonbination set (TFCS). The TFCs in
the TFCS WO 02/41531 PCT/ US01/ 45350 10 are allowable in the _sense that the
net wor k alatéwdllowablerda the pienser shatpdheeaetwedughllows dhewdFls fh bae

enbodi nment I I Ithm has at | east three steps as shown
syl BFRLEAE B

below. 5 (tI e Cs in the TFCS that can be used based
on the currentinnexé rubddiarsn) thenllpontsn agorithah Ik hpldabetlaet sbpdFCs in
S1 that can he used based on the current 10 bit availability fromthe

di fferent 4&)‘{;}1@’&111 Hfinel s given that introducing "padding" blocks is not
all owed; and (3) Pick the TFC from S2 that allows the transm ssion of the
nost igh priority bits. 15 In another enbodi nent, steps (1) and (2) are
reversed. Anot h@h Seesbadiheeset of THAWisthet TPSS (tAxt amil bed)sedbbdsed@in shiep (1).
Each one of the steps is described in nore detail below In step (1), TFCs
are el i nmi rfAtERNY PSHIHE d@nspitter RAWBT e TFCs based on power requirenents.
Each TFC requires a certain anount of power in 20 order to be transmtted.
The power requirenent for each TFC is conputed. The TFCs that require nore
power than can @gSei$2 entheyset pAAFMstined thaecarebe nisadbaded binethBFGsrrehat do

not require nore power. than can. _be currentl transmtted renmain. The
secondVst dpt iayaﬁﬁ@?%yifﬁ?lﬁaareoﬁlfé?r%ﬁ@gmaﬁﬁ?ﬁégﬁt gaver} dhat ngiroducing
“padding” blocks is not allowed; and

(3) Pick the TFC from S2 that allows the transmission of the most
high priority bits.

15 In another embodiment, steps (1) and (2) are reversed. Another
embodiment includes steps (2) and (3), but not step (1). Each one of the steps
is described in more detail below.

In step (1), TFCs are eliminated from the set of allowable TFCs based
on power requirements. Each TFC requires a certain amount of power in

20  order to be transmitted. The power requirement for each TFC is computed.
The TFCs that require more power than can be currently transmitted are
eliminated. The TFCs that do not require more power than can be currently
transmitted remain.

The second step is the elimination of remaining TFCs that require

25  padding blocks based on available bits. The TFCs having available bits are
eliminated. Each TFC is checked for empty blocks.

BS; is the block size and BSS; is the block set size in the ith TFC (of the
allowable TFCs) for the jth transport channel. Let B be the buffer occupancy
for the kth logical channel corresponding to the ith transport channel. It is

30 assumed that the block size and block set size are adjusted for the MAC

header and that therefore there is a strict correspondence with the buffer



25 paddi ng bl ocks based on available bits. The TFCs having avail able bits
are elimnated. Each TFC is checked for enpty blocks. BS11 is the bl ock
si ze and vB3®/41585 t he bl ock set size in the ith TFC (of theT/usdl439&bl e

TFCs) for the jth transport channel. Let Blk be the buffer occupancy for

the kth | ogical channel corresponding to the ith transport channel. It is

30 assumed that the bl ock size and bl odd set size are adj usted for the MAC
header and_that t here . there | trdi.ct correspondence w.th the buffer
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cannot ConigpdithbIBEEr Mhy of thaRadbBortadtaini, e Ther redyindhg tRRuHbAvIRO
channel s. The renai ni ngf Eseudo-code for the elimnation of TFCs based on

avai | abl e Bia eliminatimswaf BECsbased on seilabe-Bits i9 shown hdlewe be n transport
channel s nunbered from1l through n. 3. Set i =1. This will be the index
for all transport channels. 4. Let Sb be the set of block sizes that exist
in anyTFC in S2 forsétse 461. transport channel. 10 5. Pick a block size BS

fromSb. 6. Let,St bﬁ ttﬁe et .of mTECs in S2 rﬁ;erci 1 through m that
Gr § o ugh

have block siz& BS R ePt“i*?“ﬂ?%Yh‘"sﬂ?BP?lsé‘Hﬁ‘?i’ﬁ’geﬁ FR0 " This will

be the index foB. theSeEREsl. ThisStill be8he Dop tidrexll tfarsp&$ chddlnels. BS 15 9. |f BSS
b g o206t 0 Ler SR BB fet SRNURR R sk aReyS chame
St. 11. j +#rapsparpchammel < mthen go to step 9. 20 13. Set Sb = Sb
-{BS}.1014. 1T 5B # {Pikbhustkdess #éBBp>. 15 Set i += 1.
6. Let St be the set of m TFCs in S2, numbered 1 through m, that have
block size BS for the i transport channel.
7. Set j = 1. This will be the index for the TFCs in St.

B.
8. C te: T =BS- [il
ompute ; by

15 9. 1 BSS; T then go to 11. Where BSS; corresponds to the i* trasport
channel for the j* TFC in St.
10.  S2 =52 - {TFCj}. Where TFCj is the j* TFC in St.
1. j+=1
12.  Ifj<mthen go to step 9.
20 13.  Set Sb =Sb —{BS}.

14. If Sb # {} then go to step 5.
15. Seti+=1.
16. If i <n then go to step 4.
17.  The algorithm is complete and the valid TFCs are in 52.
25
FIGS. 3A-3B show a flowchart in one embodiment for the
elimination of TFCs based on available bits. Set S2 is set to S1 100. S1 is the
set of allowable TFCs that do not require more power than.can be
transmitted. Let there be n transport channels numbered from 1 through n
30 102. Initialize index i 104. Index i is the index for the transport channels.
Let Sb be the set of all block sizes that exist in any TFC in set S2 for the i™
transport channel 106. Select block size BS from set Sb 108. Let St be the set
of m TFCs in set 52, numbered 1 through m, that have block size BS for the



16. If i:5 n then go to step 4. 17. The algorithmis conplete and the valid
TFCs are in S2. 25 FIGS. 3A-3B show a flowchart in one enbodi nent for the
el i mi nat ivod 0w#153FCs based on available bits. Set S2 is sePCTWS®B453W0. Sl is
the set of allowable TFCs that do not require nore power than - can be
transmtted. Let there be n transport channels nunbered from1 through n 30
102. Initialize index i 104. Index i id2the index for the transport
channels.  Let Sb be the set of all block sizes that exist in any TFCin
set S2 fori'ttsenspast chaanehdif. dnidiskiee index j 2 dindsrddr the indester sheset Sb
108. Let St be the set of mTFCs in set S2, nu d 1 through m that
have bl ocky r daiq PCH 12 t
channel 110ﬁ¢]§§1|1t%?tal§f)ze&?ﬁ %%%%2 ndex J T% 011 T f)ersh?ﬁdgsp'?' Cs in
set St. Conpute a threshold T = BS B 114. Threshol d T |s used to check
whet her t hiagesl foschesk mﬂl@pﬂweum teo TRUch | dpachenph ddiC-Sdf thesiBledsSst S T
mented 118, otherw s ther Is too, 5 nuch space

116, th

such thg? lﬁs%ﬂ% %@ul , Ean.méleﬁa]dbﬁ gremsaked 8, cHerydge there fefeRed

f S2 120 d ind d.118. TFCs

L otbed | ych spa08 s B! w RO ST NeRbie Pad e BEEG AL P TG AeS . |2
T 116, ot hebwel Suhatdad® 1ioeaxedﬂiﬁae>wl§§hr{c@éﬁlealt&fk1181 ZI?tﬁerr@rHré%or§b by

the bl ock size 124. If Sb is non-nul t hen go back and sel ect 10

anot her bl DBRs sz préiesd,08e., otjher wh sthehngoebael anddeketk Li28hel Blakl Sebe
transport channels have not been processed, i.e I <_n 130, then Let Sb

be the se$izeBSd) KDl 1isk otheredsd hiabstext die emtr?tnth{Ftﬁm,_ bkt sig? floh debe next
transport channel 106. If i>n, then all invalid TFCs have been renoved
from set dfb bxvidiel hhjok JiE€ 124at 1fi6bnist norquilt e12ﬁ)rthepogerbetchaancta;aldae
transm {ted. The all T ane in set S2. In

the TR vitiotheR PIEgksiet Sis 10, Bleshiye dnerdthent 4RSRS T 12hantorll e

grouped in re?r%sporgI RRR%E grha%gbr{)o Ib%%rqtprocessed i.e.,, 1 <n 130, then Let Sb be the

of

set of all block sizes that exist in any TFC in set S2 for the next transport
channel 106. If i>n, then all invalid TFCs have been removed from set of
available TFC that do not require more power than can be transmitted. The

15  wvalid TFCs are in set S2.

In one embodiment, all of the TECs with the same block size (on the
ith transport channel) are grouped in S2. In another embodiment, TFCs
with the same block size do not have to be grouped together. In this
embodiment, T is computed every time a different TFC is examined.

20 The third step is the selection of the optimum TFC. Bits from the
logical data streams are hypothetically loaded into the TFC. The loaded
TFCs are compared based on the amount of high priority data they contain.

There are n priority levels, P, through P, with P, being the highest
priority. Let there be q TFCs in S2, numbered from 1 to q. For each TFC in

25 52, create a variable NOB (number of bits) and for each one of the transport
channels on each TEC, create a variable SAS (still available space). All SAS
shall be initialized to the corresponding TFC block set size. NOB; and SAS;
are the variables for the ith TFC in S2 and the jth transport channel. Lj is



with the sane bl ock size do not have to be grouped together. In this

enbodi nent, T is conputed every tine a different TFC i s exam ned. 20 The
third stepooz4tsBe sel ection of the opti num TFC. Bits fronP€h®sol4sgiocal dat a
streans are hypothetically | oaded into the TFC. The | oaded TFCs are
conpared based on the anount of high priority data they contain. There are
n priority levels, Pl through Pn with A3 bei ng the highest priority. Let

h b TF in. d.fr. 1 F TEC i S2,
L vari abl o o RBisEE GRS et B SAnEREnS IS kit AlkcpBReTchmnners
on each TFGe perfahied vari able SAS (still available space). Al SAS shall

be initialized to the corresponding TFC bl ock set size. NOB; and SAS;, are
the variables fér th@ti33=$8C in S2 and the jth transport channel. Lipis

i Then The foll ovi p sl Q0T L e e En T o e PRl & 5. e

i e e followi pg.algori can erfor S 1. ‘Se = S2. 2. Se

i =1. Tﬁi s is g8ing ngh%éz%ttﬁsﬁ\f%@r?%gﬁ?% ity levels. 5 3.

Initialize the MOBs LetmklthdiiEabérvf EFidabcldnndls of piiofitylie. t he number of

| ogi cal channel g of pri.ority.PRi. 5. tal .= 1. This i.S i ng,to.be the

i ndex for the | %‘gi caSEtéﬁalhne 545 %?]gg rtfggef(l:%ﬁ?dee%tfor;){rﬂﬁeg?glfai}%ﬁ@f%}s.a?g?e Let Bij

be the nunber ofursgrdipkiatityeledlt s for | ogical channel Lij. 10 7. Let 1 be the

transport channgl onyy; [ Set k = 1. This
e of HRIET ey SAEANTYe b for IRABR horofl L

will be the index of _ TF : $ < then go to step
13.  18Y NoBk +7= sabeilbethe trapogort chgnnel on gvhich logisal chagneljismgapped. NOBK + =
BS . (It is al sg possétl 1! DhidilNEBhetindeByf BWs ihis3s makes the out come
order dependent.).

9. If {P%] *BS <S4Sy then go to step 13.

10. NOB,+=84S,, .
11. S48, =0
15 12.  Go to step 15.

B,
13. NOB,+ =’VE;-’ -BS (It is also possible to do:VOB,+=B; But this

makes the outcome order dependent.).
Bij
14. SASH_: BS_ 'BS.

15. k+=1.
20 16.  If k< qthen go to step 9.
17.  j+=1; Logical Channels
18.  Ifj<m then go to step 6.
19.  Keep in S3 the TFCs for which the NOB is the highest.
20.  If there is no TFC in S3, then go to the next time slot.
25 21.  If thereis a single TFC in S3 then the algorithm is complete. The single
TFC is used. Go to the next time slot.
22.  i+=1.;Priority
23.  Ifi<nthen go tostep 3.
24.  Pick arbitrarily one of the TFCs in $3. Go to the next time slot.
30



B~.. 14. SASkl - _ BS 15. k += 1. 20 16. If k:5 g then go to step 9. 17.
j += 1 ; Logical Channels 18. If j < mthen go to step 6. 19. Keep in S3
the TFCs won2ais8ch the NOB is the highest. 20. If there PET/NSOTH3650i n S3,
then go to the next tine slot. 25 21. If there is a single TFC in"S37t hen
the algorithmis conplete. The single TFCis used. Go to the next tine
slot. 22. i += 1. ; Priority 23. If i <l4dn then go to step 3. 24. Pick
arbitrarily one_of the TFCs in to the next tine slot. 30 WD

S3.
02/ 41531 PCT/ UsHiG3544c4C show eglowsbart fongwelectingodchdF tinf n exgraplaryy a
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for transpghill ptbeidendext dbOTFCE thaptawbetsgldctdefa, tra ti Tiee {mdexi fri zed
142. There is an NOB variabhle for all. 5 TFCs in set S3. NOB stands for
nunber of Hi¢ BrioTHE levabs inedpxplieinifighzed 142 THbere is a3 NKYB variablaioral t o
zero 144. I h f ' n r i QF 6. The
i ndex ?%r ?ﬁgsllgggl?%as? ’ ?ﬁ%ﬁ? dgtfo% %girﬁﬁéfrr 8?1? f;cg'p‘réﬁih(%r ﬁcg/ﬁ)l‘}ea\%ieéib?é(sl Eéfe%ﬁj i's
initializedFCs @nS314i@ iieibliBed fe zehe 1dabEet ai beatlad Irabhbebidfsldgical

| ogi cal channel Lij 150, Logical channels are mppe&Fto 10 transport
channel s. ¢harnelsef priogdydnd4bndhesndsy fanithe logigilcehannels qéithe cugrendnpped

égz 5 Initi ﬁk:ljo{'ﬁytlg%li, H8¥x (]f id RGHhEEq' b SAL 28 Tt ]51? ehe BldmBa 515AS.

available bits for logical channel Lij 150. Logical channels are mapped to
10  transport channels. 1is the transport channel on which logical channel j is

mapped 152. Initialize the index of the TECs in set S3, k, to one.

B,
[ 1%! .BS <S4S,
If there is still available space after filling Bij, i.e., 156

B; B,
[E:I‘BSM [B—S,:I‘BSH
then increment NOBk by 158 and substract from SASk]
160. Then, increment index k 166. If there is no available space after filling
15  Bij, then increment the number of bits NOBk by SASkl 162 and reset SASKkI
to zero 164. Increment index k 166. If the TFCs in S2 have not been

4

processed for this logical channel, i.e, if k < q 168, then go back to fill more

E&] .BS <S4S,
TFCs, i.e., 156. If the TECs in S2 have been processed for this
logical channel, then increment index j 170. If index j £ m then go back and
20 let Bij be the number of available bits for logical channel Lij 150. Otherwise
put the TFCs for which the NOB is the highest in set S3 174. If there is a
single TFC in S3 180, then the single TFC is used 182. Go to the next time
slot 178. If there is more than one TFC in S3, then increment index i 184. If i
< n 186, then go back and initialize the NOB variables for all TFCs in S3 to
25 zero 144 and continue the algorithm. Otherwise, all transport channels
have been processed. One of the TFCs in S3 can be arbitrarily chosen for

transmission 188. Go to the next time slot 178.



If there is still available space after filling Bij, i.e., 156, B.. B BSkl
BSkl then increment NOBKk by 158 and substract .. from SASk1l 160. Then,

i ncrementwonzlers3k 166. If there is no avail abl e space aftpeTAUBIIV458%p 15 Bij,
then i ncrenent the nunber of bits NOBk by SASkl 162 and reset SASkl to
zero 164. Increnent index k 166. If the TFCs in S2 have not been processed
for this logical channel, i.e, if k <1é 168, then go back to fill nore rB
BS < SASH TFGCs, TECs have heen ocessed f this

| ogi cal channeIASt‘ﬁ%lqlﬁﬁraé’lP@ﬁ?n FuoRe OE% jaty; ?}ﬂﬁ the "f“% &’ﬁ%rﬁg% back
and 20 | eflgBlith®e dane HRUH] £Ile@f t@vame@bhﬁte@térﬁqéc@lronlsow&aﬂeeﬁhﬁ@&%ﬂklJ

150. Ghervm se put the TF which the NOB is the highest in set S3
174. |f theodules. dt csnri@ﬁ qaplimd tm a8y siig@tionhwrherda miodgle HEF@ phunadiéyl 182.
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Q herwi se, all transport hannel s have been processed. One of the TFCs in
S3 can be RBFbi mdtiplexes hdstansfreamst frams na sghusalitys®f Gwhile tdtatiomsxtand ne

slot 178. VO D2/ 41531, PCT/ 1/45350 .1 ul.d apparent to one of
ordi nary S b CFﬁatIﬂgltgg?rxe%Sa analtag)rels[eﬁl Bgcappl I ed to other
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situation where a nodule has a plurality of input's and produces a
mul ti pI ex@@%ﬂpmdafarsimatmse opiteraalel dgtagstreéamphaye Bedrodesctiegl elhase of

dat o OF contglTAR e 2FEoRTe bl Paf it T B el ek, P s

nul ti pl exegodalas, StarRRMigrinsentepd Ho&rBSE. Hugondettone! Wit i gREoved
met hod and agparat us for multiplexing multiple data streans onto one data

st r eam havkmbedinerishisdletrd Ipsin roay bednelemenited taseelaetronisubar dwiersy st and
that the Vc%rrh&li’?er E&%{é”}t bY &orfinGRong! 8¢KSoth.  The various illustrative

components, blocks, modules, circuits, and steps have been described

15  generally in terms of their functionality. Whether the functionality is
implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled
artisans recognize the interchangeability of hardware and software under
these circumstances, and how best to implement the described functionality

20  for each particular application. As examples, the various illustrative logical
blocks, modules, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented or performed with a
processor executing a set of firmware instructions, an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other

25 programmable logic device, discrete gate or transistor logic, discrete
hardware components such as, e.g., registers, any conventional
programmable software module and a processor, or any combination
thereof designed to perform the functions described herein.  The
multiplexer may advantageously be a microprocessor, but in the alternative,

30 the multiplexer may be any conventional processor, controller,

microcontroller, or state machine. The applications could reside in RAM



nodul es, and al gorithm steps described in connection with the enbodinents
di scl osed herein may be i nplenented as el ectronic hardware, conputer

sof t war e Wwopn2/¢38bi nati ons of both. The various ill ustratipeT/usamsesvent s,

bl ocks, nodul es, circuits, and steps have been described 15 generally in
terms of their functionality. Wether the functionality is inplenented as
har dwar e or software depends upon the rticular application and design

constraintg | e th r y Ki art| r e the
i nter changlznae i1 t’y(hoagﬂhe{rrl%\f\l/g)}lz ?ﬁ?@o?ﬁh@"é ’ungtrﬁe)h({héééer%??f’cuﬁgfg@\és, and
how best t meiniigye nRgistéie hded cislped rémdebblnalitk,ya TDROMeasgthafpr dihew! ar

application. As exanples, the various illustrative |ogical __blocks,
nodul es, aftdmIofstetagmmediven dexewnpidd they agtonfe dinginatert in . 2eptleasenent s

di scl osed .ejn L pl t [ rfar ' rocessor

exeout: ng Ssgn tY priahPRePRRY, nat aanRlly {ualpf 1SRG B read

i nt egr & edirgbirantibn fAShGhe bask ised ttbrd 109 THERhergat9emas HYintéd o @heot her
25 progranmmabl e | ogi c device, discrete gate or transistor |ogic, discrete

har dwar e cowbdpkres 48uchhagnulgipdexerr 48 padememaryy4e srayerasidmin an ASIC

pr ogr anmab f r . S r y conbi nation thereof
desi gned tIEEEng&ﬁi?ﬁng§h§fﬁgﬂg égéﬁﬁnggﬁﬁégﬁfﬁﬂ The nultiplexer may

advant ageous! y Die aprevis@prdesedption blithé rerhbedahértsnaf ithe, indentid@d is
mul ti pl exer naé be any_ conventional_ processor, controller,
ni cr ocont rBYqvaded ép exphlecary Prrsnd skidedaipthe arl ionmake rquse redpresenkam WO

02/ 41531 P, / . r v EP nory,
0 1553 T, 550 My 45 RSBk MR R e
other forappdreat v dgssergkdilednik ttosart) and e geheriAprindipies detieddileddife. 2, a

base station 14 is _advantageously coupled to a bile station 12 so as to
read 5 i nf®aape aﬁp%lﬁg Ot B %a%@LgdwaFﬁ M%thq’%quﬁrﬂ%%/ of ghgain N iiKeegr al
to the il ex 48,1, T ] Y. 4 reside n an
281 C (ot "hye P Cther st WhOLANER, £hnBPn R o Be TRHLEADAT LD
descri pt i oembbdirthensrdhoimrbatesn it tid1éo beeendided the widest scope consistent

15  with the principles and novel features disclosed herein.

WE CLAIM:



provi ded to enabl e any person skilled in the art to make or use the present
10 invention. The various nodifications to these enbodi nents wll be

readi ly, veppasesat to those skilled in the art, and the gepeT/sopsssci pl es
defined herein nay be applied to other enbodi nents wi thout the use of the
inventive faculty. Thus, the present invention is not intended to be
limted to the enbodinments shown hereild but is to be accorded the wi dest
scope consistent 15 with the principles and novel features disclosed
herein. WVE CLAIM WD 02/ 41531 PCT/ US01/ 45350 17 CLAIMS 1. A nethod for
mul tiplexing a plurality of data strepagpzgto one data 2 stream
conprising: receiving a set of transport frane conbinations froma network;
and 4 selecting a transport frame conbination (TFC) fromthe received set

based on ether at |east one TEC.in the received set can be filled with
bits 6 frbma ‘%I%‘Fﬁ?‘?cﬁﬁ%mﬁéﬂ%@%{‘ge% 1_1ra§1_ty ﬂ’fég%tSFFSBH@fo%qoaPlﬁ? at yr t her

conpri shnggfd ,ig(gm{]?lg isel ected TFC 2 with bits fromthe plurality of data
streans. 3. éI@Le nmet ogﬂog claim2, further conprising scheduling the

sel ected 2 TFGeteiving ansp@fttrandpofhframet dmubnfatidngi fro, a hetwbes; atenpri si ng
allocating the TFC to a, 2 si ng*e tra&%%ort_str&%? f; Thﬁ met hod_of claim
2, wher&in the $MENG Adrapspeet {ramg sympiaation n(1t5) ey, the reegived sehe
plurality S = C ri&L Nng
conparing t Sggse ‘éﬁegd 2 1%9356 %‘?ﬁ% ﬂfe)?q%fr:ecésal?ér&onr%g% ﬁgelpg)%?ﬁ{)eld %bﬁé} The
met hod 6f from anpbyraligodidats bresmsect ed TFC i ncl udes nore bits 2 fromthe

hi ghest priority data streamthan other TFCs in the set of TFCs. 8. The
met hod of claim6, wherein the selected TFC includes nore high 2 priority

bits fromghe prpg ahbthodlof dkign St TaANRr ADRPRBARIL AlliRe thh&elebi® THC
2 with bits from the plurality of data streams.

3. The method of claim 2, further comprising scheduling the selected

2 TEC for transpbrt.

4. The method of claim 2, further comprising allocating the TFC to a

2 single transport stream.

5. The method of claim 2, wherein the selecting a TFC is also based on

2 the priority of the plurality of data streams.

6. The method of claim 2, further comprising comparing the selected
2 TFC with other TFCs from the set of TFCs.

7. The method of claim 6, wherein the selected TFC includes more bits

2 from the highest priority data stream than other TFCs in the set of TFCs.

8. The method of claim 6, wherein the selected TFC includes more high

2 priority bits from the plurality of data streams as compared to other TFCs in
the set of TFCs.



the set of TFCs. WD 02/41531 PCT/USO1/ 45350 18 9. A subscriber unit,
conprising: 2 a nenory; a plurality of applications residing in the nenory,
each appwaeariwsa 4 capable of producing a data stream wheT@®so/43th dat a
stream conprises at |east one bit; and 6 a multiplexer configured to

recei ve each data stream receive a set, of TFCs, and select a TFC fromthe
recei ved set based on whether at |east 18 one TFC in the received set can
be filled with bits froma plurality of data streans. 10. The subscri ber

unit of cl gi m Qupuhers anthé‘orﬁghfsi .exer is configured to 2 fill the
selected TFCWith bits fromth tality of data streams. 11. The

subscri Ber uni ta oferobay;m 10, V\/nerel n the rrul tiplexer is configured to
schedul e t he sel ected. TFC. for..transport e subscri ber, uni cl a| m
10, wherein the? Pfﬂbtwe%ﬁppg%tmﬁ% 5%?}%'&8 in 6 EBKY e car BPERECAHOR
single WanSDOVEOﬁéHléaG? dubiis SURREA T B8EadNi {vikeit! AdPhlYatyhGi&iM  he

mul tiplexer is configured to 2°select the TFC based on the priority of
data streans. ldomphmsesabieast boe bﬂ.ll;landof claim 10 wherein the multipl exer

is configured to_2.¢ are t cted TFC other TECs .from set
of TRCs ©15. The reilEREREE FobfButest & refeia alhihis SCime RAYS FraskaR | <
configured to ?F@'%&sél@@t d E@Gﬂ@fn !HécﬂeHQ%édVE’éE Badid énf\KrH@@hrePeathéﬁ}eSt
priority data streamof the plurality of data streans than other TFC in

t he set 8of TFCsoneLEFCrme thalysceivedrsetinan beffiltddaimmith ditsvihemea plutadity of

mul tiplexer is ﬁ tﬂured to 2 select the TFC that includes nore high
priority bits f 8 %aIBf‘urality of data streans as conpared to other TFCs
in the set of TFCs. WD 02/41531 PCT/US01/45350 19 17. A base station,

conprising:
10. The subscriber unit of claim 9, wherein the multiplexer is configured to

2 fill the selected TFC with bits from the plurality of data streams.

11. The subscriber unit of claim 10, wherein the multiplexer is configured to

2 schedule the selected TFC for transport.

12.  The subscriber unit of claim 10, wherein the multiplexer is configured

2  to allocate the TFC to a single transport stream.

13. The subscriber unit of claim 10, wherein the multiplexer is configured to

2 select the TFC based on the priority of data streams.

14. The subscriber unit of claim 10, wherein the multiplexer is configured to

2 compare the selected TFC with other TFCs from the set of TFCs.

15. The subscriber unit of claim 14, wherien the multiplexer is configured to
2 select the TFC that includes more bits from the highest priority data
stream of the plurality of data streams than other TFC in the set of TFCs.

16. The subscriber unit of claim 14, wherein the multiplexer is configured to
2 select the TFC that includes more high priority bits from the plurality of
data streams as compared to other TFCs in the set of TFCs.



2 a nmenory; a plurality of applications residing in the nenory, each
application 4 capable of producing a data stream wherein each data stream
conpri sewa@n2kwast one bit; and 6 a nultipl exer configureBCT@Soes8iove each
data stream receive a set of TFCs, and select a TFC fromthe received set
based on whether at least 8 one TFC in the received set can be filled with
bits froma plurality of data streans.198. The base station of claim17,
wherein the multiplexer is configured to fill 2 the selected TFC with bits

fromthe phyralifsy S@in&@t&r%ﬁﬁﬁ based on the priorities of the
plurality of ‘data streans A°base station controller, conprising: 2 a

menory; Za pl ur & imemofy;appl i cati ons reS| ding in the nenory, each

application 4 capable of . producin ta stream wherein each data stream
conpri ses at | eastﬁus%tybpi aPBﬁ ‘%l“ﬁ &eﬁec@ﬁmﬁﬁr &8k arRlication each

data stream r eEé?;bé’[ﬁT, 3o Yro@lucin EFQS daﬁ‘é‘ds @érﬁthfheIgﬁ f &R tﬁﬁga rf[‘fﬁﬁﬁed set

based on whet her "at [eastt 8 one€ TFC I n t e recei ve set ca ed with
bits froma pl ucaiptrisesfat leimtaneﬂauieand 20. The base station controller of

claim 19, wherein t mul ti Xer j confi gur to fill the selected TFC
G T e et cPnbitted B réeren e SERATY ECT B S &Y of

the plurality offpegtangkeRans Tpelfromhfé%eél%a%et Baséepgﬁ'wg@@leg%qeagtom a

plurality of data sources for transm ssion as a sin ata stream the
appar at #s conpr peeAFC an rtharmeyelvadu cet\Car) beL1lbkal vAaT biiS(te w53 pluraddy bia
mul ti pI exer, catl veI y attached to said nenory, said nultiplexer
for: recei vi ngmflﬂ M&ata streans fromsaid data sources, each data

18. The base station of claim 17, wherein the multiplexer is configured to fill
2 the selected TFC with bits from the plurality of data streams based on the

priorities of the plurality of data streams.

19. A base station controller, comprising:

2 a memory;
a plu;fality of applications residing in the memory, each application

4 capable of producing a data stream, wherein each data stream
comprises at least one bit; and

6 a multiplexer configured to receive each data stream, receive a set of
TFCs, and select a TFC from the received set based on whether at least

§ one TFC in the received set can be filled with bits from a plurality of

data streams.

20. The base station controller of claim 19, wherein the multiplexer is
2 configured to fill the selected TFC with bits from the plurality of data

streams based on the priorities of the plurality of data streams.

21.  An apparatus for combining data from a plurality of data sources for
2 transmission as a single data stream, the apparatus comprising;

a memory; and



stream conpri sing data bl ocks, containing a nunber of data bits, data 8
bl ocks referred to as transport franmes; nultiplexing data fromsaid plural
data souwes2zerssp a single 10 data streamin the form of PEADUBIIPISESO
transport frames configured as transport franme conbinations; 12 receivVving
a set of transport frame conbinations (TFCs); and , selecting a TFC from
the received set based on whether at |e¥st 14 one TFC in the received set

can be fjilled w i1 o 1d.pl [ asta?j : . The
appar at us of CY\%itIﬁPgdlé %%Irérgz?r?lﬁ% éewﬁﬁl&%fggaitg a Sgﬁ%@g&ﬁa ing 2 the
sel ect ed Th@ilvipidxenifos: fromthe plurality of data streams 23. The apparatus

of claim?22, wherein the multiplexer is also for 2 scheduling the selected
TFC for &ransport. 2#eCerviggpipsrldala sheamsfroposaid dasa sprraepcLach datpl exer

is also for 2 Qﬂréﬁ@?&dlﬂ\j\gn&ﬁ’% a_afc%yl& E&ﬁﬂirﬁnkfﬁﬂﬁﬂ@e& 0 tcfa?@ﬂ}écs,zaa rhe

apparatus of clarm erei’n mul't r'pl exer®i's for selectlng a ?TFC
al so basled on tbkbcksireferted tif as tranppont dtdrhys;of data streans. 26. The
apparatus of claim 22, wherein the nmultip]exer is also for 2 conparing the
cel ected TRC vi th t hEBBREXINESata fomsaeple] gAta SOBroeaNIoEGRNERT  The

appar at of cl ai Il e I: l S f %@'é 2 TFC
al so bals%('sad on V\E%ﬁ]%?e% eﬁseegg%ﬁdoﬁ%wf@se%ng{l?%ttfgr?€%%1t LI&%ldg%sest
priority data stmespotthfranet bembiifatonsp t he set of received TFCs. WO

02/ 41531 PCT/ USO1/ 45350, 21 28. The a pargt us of claim 26 \egqr ein the
mul tipliéxer is for sESEEFINRS et of PRrs Hapgys HatnSHEFCshansk) ect ed

TFC i ncl udes nore hi : ) OL i i I i f t eans as
conpared to the ot hegél'el'@ﬁcﬂég?nt[ﬁ%?dgzghé 2@({)&}6%?%%%5%%%}8& Efilﬁéesithod for
conbi nildg data btnefE& jil theatdceivedf setl @t bediltak wiflobits Zramaashphsedlity as a

single data st rgfag]ate’ltshﬂgearrn%'hod conpri si ng;

22, The apparatus of claim 21, wherein the multiplexer is also for filling

2 the selected TFC with bits from the plurality of data streams

23.  The apparatus of claim 22, wherein the multiplexer is also for

2 scheduling the selected TFC for transport.

24.  The apparatus of claim 22, wherein the multiplexer is also for

2 allocating the TFC to a single transport stream.

25.  The apparatus of claim 22, wherein the multiplexer is for selecting a

2 TFC also based on the priority of the plurality of data streams.

26.  The apparatus of claim 22, wherein the multiplexer is also for
2 comparing the selected TFC with the other TFC’s from the set of received
TFCs.

27.  The apparatus of claim 26, wherein the multiplexer is for selecting a
2 TFC also based on whether the selected TFC has more bits from the highest
priority data stream than other TFCs in the set of received TFCs.



receiving plural data streans fromsaid data sources, each data stream 4
conprising data bl ocks, containing a nunber of data bits, data bl ocks
referred woozs1s36 transport franes; mnultipl exing data fropCrasa/4583r al dat a
sources onto a single data 8 streamin the formof nultiple transport
frames configured as transport frame 10 conbi nations; receiving a set of
transport frame conbinations (TFCs) : aHd , 12 selecting a TFC fromthe

recei ved set basle1d on whether at least one _TFC jn the 14 received set can
be filled #Pth BReSPPEEMUSHIFlnIy L) Whyren tharaukiplexes is Sor. selerdingsa hod of

claim 29, t 1.Sd Ll E Wit h: D fromthe
pl urali '? y f)f? td'%l? %bg? ér’&e)zEa)Sr[rlxss‘{\’ﬂg}?{ér %@grrlee%t{%gdf% qﬁ%lgiﬁ%g-g‘g? % u%fﬁe}%&l&%ﬁ si ng
schedul i ngfione tise phatadity 02 dhECsreamst aarepdred 38.thékehereTROS iwthebeti m 30,
further conprising allocating the TFCto a 2 single transport stream 33.
The net ﬁodggfecél‘ﬁﬂgﬁ?- wherein the selecting of a TFC is al so based 2 on
the priority of the plurality of data streanms. WO 02/41531 PCT/ US01/ 45350
22 34. The nmethod of claim 30, further conprising conparing the selected 2

TFC wi th tRe ot Aemeiliéd $of camibirtiftg shita Gfonh aceliuveldtyl6fCdataFpurddseforet hod of
claim 34, wherein the selecting of a TFCis al so based . 2 on whether the
TFC i ncldud83NFRVSSion a8 o fipale Astaniterea thermethad, epmBrisidgi eam t han ot her

TFCs in the set . I i 7. i 4 in the
selecting of a “ihggglégﬁb%ﬁe tregﬁlgnf;%eﬁ%?ﬁ? %g&ﬁf—é&gﬁ ér?cc u%aet}ﬁs{\@%rg%{]hi gh
priority bits feomprisngl urality of data streans as conpared to the other
TFCs in the set, of received TFCs., 37. sg,bscri be{) uEit tIor conbi ni ng data
froma pl uﬁa‘faietf]?c]@, cgutaining @ pEanber of data bits, data blocks referred to as

6 transport frames;
multiplexing data from said plural data sources onto a single data
8 stream in the
form of multiple transport frames configured as transport frame
10 combinations;
receiving a set of transport frame combinations (TFCs) ; and ,
12 selecting a TFC from the received set based on whether at least one
TFC in the

14 received set can be filled with bits from said plurality of data streams.

30.  The method of claim 29, further comprising filling the selected TFC
2 with bits from the plurality of data streams.

31.  The method of claim 30, further comprising scheduling the selected
2 TFC for transport.

32. The method of claim 30, further comprising allocating the TFC to a

2 single transport stream.

33.  The method of claim 30, wherein the selecting of a TFC is also based
2 on the priority of the plurality of data streams.



2 for transm ssion as a single data streamconprising: a nenory; and 4 a
mul tiplexer , comrunicatively attached to said nenory, said nmultiplexer
for: 6 raveovirsgl plural data streans from sai d data sour cRET/US@cts3dat a
stream conpri sing data bl ocks, containing a nunber of data bits, data 8
bl ocks referred to as transport frames; nultiplexing data from sald pl ur al
data sources onto a single 10 data str@amln the formof multiple

transport BiamegheQREHYT 66 cRsm 3, J0FRCE Emfnr {@n%oa&hgahhg%e séfecfe’C €l Vi ng
a set of transport frame conbinations (T ; ting a TFC from

t he recel v@#Cswithotheeathon THeEs o dlhe B@as&recewedn”éF@sFC in the received set
can be filled with bits fromsaid plurality of data streans 38. The
subscri ber unit of claim37, wherein the multiplexer is also for 2 filling

the sel ecteg, TF@hwrh@th@dtéfélaﬁﬂmhamém%bts\él&h gaé@a Tizt:qera@so?%aséwe

subscriber unit of claim38, wherein the multiple Is also for
schedul i2ng onhehsléllee the AP diodes rrwms otst fromOhe2ihighest pRGHitSad 45350 23

40. The subscrib u t erein mul tiplexer is also for 2
al | ocat i ngSERE™ (g‘h r&%ﬁ%ﬂ@ gﬁgh?ceé‘f?detarﬁl&sﬂfl The subscriber unit of
claim 38, wherein the nultiplexer is for 2 selecting a TFC al so based on

the priority of the plurality of data streans. 42. The subscriber unit of
cl ai m 38, ®@her eThetrhethod) of ghisred, Mdieactmdhfecﬂelecnngomﬂmﬂ"iFﬁfglstaﬂm badedct ed TFC

ni . of 2ol AnavaoRes e I HTude piise SR BFOH DI Earaths RIAREE! o <o

based on wggth@tedrR§aseb a@éﬂ&@n@a&\msbﬁﬁxefé&raf r%@v&ﬂ@@%t priority
data streamthan other TF in the set of received TFCs.

subscriber unit of claim42, wherein the nultiplexer is for

37. A subscriber unit for combining data from a plurality of data sources
2 for transmission as a single data stream comprising:
a memory; and
4 a multiplexer , communicatively attached to said memory, said
multiplexer for:
6 receiving plural data streams from said data sources, each data
stream comprising data blocks, containing a number of data bits, data
8 blocks referred to as transport frames;
multiplexing data from said plural data sources onto a single
10 data stream in the form of multiple transport frames configured as
transport frame combinations;
12 receiving a set of transport frame combinations (TFCs); and ,
selecting a TFC from the received set based on whether at least
14 one TFC in the received set can be filled with bits from said plurality

of data streams

38.  The subscriber unit of claim 37, wherein the multiplexer is also for

2 filling the selected TFC with bits from the plurality of data streams

39.  The subscriber unit of claim 38, wherein the multiplexer is also for

2 scheduling the selected TEC for transport.



2 selecting a TFC al so based on whether the selected TFC i ncludes nore high
priority bits fromthe plurality of data streans as conpared to the other
TFCs 4 iwootielsset of received TFCs. 45. A base station fpeT/wsnbisasong dat a
froma plurality of data sources for 2 transm ssion as a single data
stream conprising: a nenory; and 4 a nultiplexer , comunicatively attached
to said nenory, said mnultiplexer for: B receivi ng .plural data streans from

namber “or i ShesTERtREE GritirdaR SRRHes R g iidRRae SvnkeL " °
mul tipl exi aﬁg%gﬁéﬂm@ﬁi&a Figl%tq@{ragg%@rt%?%ﬁgs onto a single 10 data

streamin t of multip ransport anes configured as transport
frame conbinations; 12 receiving a set of transport franme conbinations
(TFCs); and_, 02/ 41531 PCT/ US01/45350 .24 selecting.a TFC fromthe
recei ved sgil' bX\E@@ 581]?5%]%?41‘%91"&? qu@gggg, whergig theanpliiplgger 28t ed set can
be filled wibhibdtSrEd 9BoSiH (W RVAY t BAK base
station of @%lcﬁgt%% %5, V\ﬁerﬁéﬁggﬁi&y&nﬁllﬁ% lgﬁéfrg%ﬁg%lg ford?tlé?ﬁeng& 2 the
selected TFC with bits fromthe plurality of data streans 47. The base

station of claim46, wherein th ltiplexer is also faor 2 scheduling the
sel ect ed TEE f ol NESHREFAPET uﬂ%.o‘%ﬂri%l‘nbégfew ﬁln&heafmktmﬁ?mrzﬂé,ai% Tein the
mul ti pl exegpq S Ohb Yol hipec Bﬂ&t JrEc [ t stream
49. The bag%fn ?gltk%gtnfeofe ecCI%%(?m 46?%{ eree(lg}ﬁet @drréljflﬁngltfeigg?t (:ﬁ; (%{&ggel ecting
2 a TFC al §8(sased on the priority of the plurality of data streans. 50.

The base station of claim46, wherein the nmultiplexer is also for 2
conparing the selected TFC with the other TFC s fromthe set of received

TFGs. 43.  The subscriber unit of claim 42, wherein the multiplexer is for
2 selecting a TFC also based on whether the selected TFC has more bits from
the highest priority data stream than other TFCs in the set of received TFCs.

44.  The subscriber unit of claim 42, wherein the multiplexer is for
2 selecting a TFC also based on whether the selected TFC includes more high
priority bits from the plurality of data streams as compared to the other TFCs
4 in the set of received TFCs.

45. A base station for combining data from a plurality of data sources for
2 transmission as a single data stream comprising:
a memory; and
4 a multiplexer , communicatively attached to said memory, said
multiplexer for:
6 receiving plural data streams from said data sources, each data
stream comprising data blocks, containing a number of data bits, data
8 blocks referred to as transport frames;
multiplexing data from said plural data sources onto a single
10 data stream in the form of multiple transport frames configured as
transport frame combinations;

12 receiving a set of transport frame combinations (TFCs); and ,



51. The base station of claimb50, wherein the nultiplexer is for selecting
a 2 TFC al so based on whether the selected TFC has nore bits fromthe

hi ghest woop#issy data stream than other TFCs in the set PETWSEIRSI®HI TFCs.
52. The base station of claimb50, wherein the nultiplexer is for selecting
2 a TFC al so based on whether the selected TFC includes nore high priority
bits fromthe plurality of data streamB4as conpared to the other TFCs in
the 4 set of received TFCs. 5%% A suybscriber, unit for copbining data from
a plurality of data Séfeesa T9CG &pm ¢ 1§’§F109t¢t%’§3%f§)§ﬂﬁ@h@thﬁéﬁ legst eam
conprigjng: WO ; f L VA al data
st rearrg!'lkf rom sa(?%{ nggtégﬁstgﬂgr%é@ééeégﬁ%f%gltuga ?P?ga%gsc%rﬁpﬁﬁasﬁ?ﬁgug%#g bl ocks,
contai ni ng a nufkbrtactredatsa bits, data blocks referred to as transport
frames; 6 neans for nultiplexing data fromsaid plural data sources onto a
single data 8 streamin the formof nultiple transport franmes configured as

transport ra j ] ; L.Yil: e f . ort
Frams. comtihat | e P TE) oA Aty 757 Whet O HEGRMIIPRE: Bt tof AANRRG
recei ved stbk sehetadl THCwWhithHisits fibm theagluralily di-@atansttdagng ecei ved set can be

filled wth bits fromsaid plurality of 14 data streans. 54. A base
station for conbining data froma plurality of data sources for 2

Lransm ssipn asr: BAROLEHOR!GF SAITAE) (AP AdnultEARRe Ralk@gs Vi ng P! ural
data streans from said data sources, eac 4 dat a ream conpri sing data
bl ocks, 2 cahadnling the selebterd BFCdat &rabispsrt. data bl ocks referred to as
transport frames; and 6 neans for multiplexing data fromsaid plural data

sources onto a single data 8 streamin the formof nultiple transport
frames confg gurggh Bssd §@ASAYV claim 46, wherein the multiplexer is also for

2 allocating the TFC to a single transport stream.

49.  The base station of claim 46, wherein the multiplexer is for selecting

2 a TFC also based on the priority of the plurality of data streams.

50.  The base station of claim 46, wherein the multiplexer is also for
2 comparing the selected TEC with the other TFC’s from the set of received
TFCs.

51.  The base station of claim 50, wherein the multiplexer is for selecting a
2 TFC also based on whether the selected TFC has more bits from the highest
priority data stream than other TFCs in the set of received TFCs.

52.  The base station of claim 50, wherein the multiplexer is for selecting
2 a TEC also based on whether the selected TFC includes more high priority
bits from the plurality of data streams as compared to the other TFCs in the

4 set of received TFCs.

53. A subscriber unit for combining data from a plurality of data sources

2 for transmission as a single data stream comprising:



frame conbinations; 10 means for receiving a set of transport frame

conbi nations (TFCs); and, 12 neans for selecting a TFC fromthe received
set baseavonz/wiset her at | east one TFC in the received sePCT/aRIbBEs330i | | ed
with bits fromsaid plurality of 14 data streans. 55. A systemfor

comuni cating data conprising: 2 a nunber of subscriber units conprising;
a nenory; and WO 02/41531 PCT/ US01/ 45326 26 4 a nultipl exer |,

comuni catively attached to said nenory, said nultiplexer for: 6 receiving
plural data strweaass fororeceiving plural siata stwsams dxem wid slata seareescighi si ng

data bl gck cont ai ni.ng_a. nu r of data. bi ata bl aocks referred to
as trangpoaqtafs?rgﬁg%,corﬁ%ﬁsf% ggfan%log‘léstﬁofl%éﬁl\n%a% g‘“ﬁ“ﬁ‘tﬁfaqf Aoag? §1t§,0§{a§aes onto a
10 si ngl e Blatlgs féféﬁ@mtb@sttmwm@fnégyl tiple transport franmes configured
as transport frame conbinations; 12 receiving a set of transport frane

conbi nabi ons ( TRy foramaltiplexing data frgmasaif@liraldatacsovecesi arte set based
on whet her at Iiealst qne TFC in the received set can be filled with bits
from 16 said pﬁ%&%l@ of data streans; and, 18 a nunber of base stations

conpri SgNWtreadn HEWRE YorrAnst RRl@pRUrihdIRX BlamescsiAGd! v ahispdrt ached to
sai d nenor said nmultiplexer Tor: 22 receiving plural data streans from

sai d data éé@ecmbif@éiﬂﬂsﬂat a stream conprising data bl ocks, containing a

number 4, means for receiving a set of transport frame combinations (TFCs);

and,
12 means for selecting a TFC from the received set based on whether at
least one TFC in the received set can be filled with bits from said plurality of

14 data streams.

54. A base station for combining data from a plurality of data sources for
2 transmission as a single data stream comprising:
means for receiving plural data streams from said data sources, each
4 data stream comprising data blocks, containing a number of data bité, data
blocks referred to as transport frames; and
6 means for multiplexing data from said plural data sources onto a
single data
8 stream in the form of multiple transport frames configured as transport
frame combinations;
10 means for receiving a set of transport frame combinations (TFCs);
and,
12 means for selecting a TFC from the received set based on whether at
least one TFC in the received set can be filled with bits from said plurality of

14 data streams.

55. A system for communicating data comprising:
2 a number of subscriber units comprising;

a memory; and



24 of data bits, data blocks referred to as transport franes; nultiplexing
data fromsaid plural data sources onto a 26 single data streamin the
formof mudb/pisel transport frames configured as transporPCT/USMEIS350

conmbi nations; 28 receiving a set of transport frame conbi nations (TFCs);
and 30 selecting a TFC fromthe received set based on whether at |east one
TFC in the received set can be filled Wéh bits from 32 said plurality of

data streans.
4 a multiplexer , communicatively attached to said memory,

said multiplexer for:
6 receiving plural data streams from said data sources,
each data stream comprising data blocks, containing a number
8 of data bits, data blocks referred to as transport frames;
multiplexing data from said plural data sources onto a
10 single data stream in the form of multiple transport frames
configured as transport frame combinations;
12 receiving a set of transport frame combinations (TFCs);
and,
14 selecting a TEC from the received set based on whether
at least one TFC in the received set can be filled with bits from
16 said plurality of data streams;
and,
18 a number of base stations comprising;
a memory; and
20 a multiplexer , communicatively attached to said memory,
said multiplexer for:
22 receiving plural data streams from said data sources,
each data stream comprising data blocks, containing a number
24 of data bits, data blocks referred to as transport frames;
multiplexing data from said plural data sources onto a
26 single data stream in the form of multiple transport frames
configured as transport frame combinations;
28 receiving a set of transport frame combinations (TFCs);
and
30 selecting a TFC from the received set based on whether
at least one TFC in the received set can be filled with bits from

32 said plurality of data streams.



