Pagel PRI ORI Tl ZATI ON AND FLOW CONTROL OF A SPREAD SPECTRUM MULTI USER
CHANNEL BACKGROUND The invention generally relates to channels
used by multiple users in a wireless code division nmultiple access
spread spectrum system Mre specifically, the invention relates to a
SJ

for’ common and shared channels in a spread spectrum system
Figure 1 illustrates a sinplified wireless spread spectrum code

diivi sion nmultiple access (CDVA) communi cation :system 18. P&edode b 26
wiithin the system 18 communi cates with associ ated user equi pnent
2(0-24 (UE). The'node b 26 has. a single site controeller (SC) 30
associated with either a single (shown in Figure 1) or nultiple base
stations 28. A Goup of node bs 26, 32, 34 is connected to a radio

network controller (RNCLL3 S+ ' prons bet ween RNCs
36-40, an interface @%t @%@%@ 'f“%&é Isﬁéﬁdﬁ hagd. Each RNC
36-40 is connected t rf‘ en er,EE which in

turn is connected to the core network 46..
. ) BACKGROUND

The invention generally relates to channels used by multiple users in a
wireless code division multiple access spread spectrum system. More specifically,
the invention relates to a systemand method of prioritizing and controlling the flow
of data for common and shared channels in a spread spectrum system.

Figure 1 illustrates a simplified wireless spread spectrum code division
multipie access (CDMA) communicatit.m system 18. A nodeb 26 within the system
18 communicates with associated user equipment 20-24 (UE). Thenode b 26 has.
a single site controller (SC) 2;0 associated with either a single (shown in Figure 1)
or multiple base stations 28. A Group of node bs 26, 32, 34 is connected to a radio
network controller (RNC) 36. To transfer communications between RNCs 36-40,
an interface between the RNCs (IUR) 42 is utilized. Each RNC f_:’_6-40 is connected

to a mobile switching center (MSC) 44 which in tum is connected to the. core

network 46.

To comriunicate within the system 18, many types of communication
channels are used, such as dedicated, shared a-nd common. Dedicated 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 chanqeis carry a

variety of data including traffic, control and signaling data.




To comuni cate within the system 18, nmany types of communication
channel s are used, such as dedicated, shared and common. Dedi cated
channel s transfer data between a node b 26 and a particul ar UE 20-24.
Common and shared channels are used by nultiple UEs 20-24 or users.
All_of these channels carry a variety of data including traffic

control* and signaling dat a. Page 2 Si nce shared and conmon
channel s..carry data for different users, data is sent using protocol
dat.a units (PDUs) or packet's. As shown in Figure 2, to rdggate the
fllow of data fromdiffering sources 48-52 into a channel 56, a
coniroller 54 is used. One common. channel used for transmtting

data to the UEs 2Qyg4 shbeddnd cbRiRERAANCRES A0 FoTdlTfecdhtnes] ddHasa) 58.
A3 shown in-Figure 3, the FACH 58 originates in a RNC 36 and is sent

t9 a node b 2834 ] e in¥bHa9, SREGIARE
silgnal to theﬁﬁé%p(ffg)rcgwa{ nﬁ@&ﬁgﬁ%ﬁ' ?grsgévggglerg dat ag%hypes from
vari ous sources, as.a.common contJ.ol channel ed
control and tlﬂéf" ﬁ‘& ferinaspyceg %‘f’éﬁ)ﬂ ﬁ%% 34 m&kﬁgg “gg&

upl i nk share channel (DSCH and US contraol_ signaling. The FACH 58
allso carries contr@hé singnen Fhagndusedfor anwnition dhteds thiyBFEs 40-24doHet i ¢
repeat request (HARQ, and similar data transnitted via the | UR 62

from ot her RNGgrv38t 4Qess SeieoRchaahdIFACHES, AFFbwvndEigeraRGheBACHAS
dat a.: Various controllers are used by the RNC 36 to control the

fllow of data. d%r%frﬁ%?nikﬂﬁ BRIk s%ﬁt%aggﬂe%m RRGHLRS thh@niGEGHs aThe

dadi cat ed nedi um access contro MAC-d) 66 handl es the DCCH, the

DICH and sone out ,of band. H Al n S

cqntrol | er Nﬁ@regﬁypeggurﬁéﬁgmﬂéggf?ﬁ;@%@éﬁ gb&@ﬁ%%ﬁt% éﬁ?mgﬁg%ag tg gszd
f- b d H- Al I I [

cqrmon medi um GO SR BGeBISHES S MR Sl channl ﬁrxﬁp&edwam enusol'®

and traffic channel (DCCH and DTCH), and a downlink and uplink share channel
(DSCH. and USCH) control signaling. The FACH 58 also carries control signaling
out of band, such as hybrid automatic repeat request (fI-ARQ), and similar data
transmitted via the TUR 62 from other RNCs 38-40, such as CCCH, DCCH, DTCH
and H-ARQ control data.
Various controllers are used by the RNC 36 to control the flow of data. A
radio link controller (RLC) 64 handles the CCCH. The dedicated medium access
controller (MAC-d) 66 handles the i)CCH, the DTCH and some out of band H-ARQ

signaling. The shared medium access controller (MAC-sh) 68 handles the DSCH,

USCH control signaling and out of bgnd H-ARQ control signaling. Controlling the
FACH 58 is the common medium access controller (MAC-c) 60.

Due to the multiple sources of data 48-52 that can be transmitted over a
-common or shared chaﬁnei,- the channel controllers 54 queue the data prior to

transmission. If a large backlog develops in the queue, data in the queue develops




Due to the nultiple sources of data 48-52 that can be transmtted
over a common or shared channel, the channel controllers 54 queue the
data prior to transmssion. If a |large backl og develops in the queue,
data in the queue develops Page 3 a latency. A large | atency of

channel’. To alleviate this problem .-the prior art either flushed the
gyeue to reduce congestion or rerouted the data. -Flushing the queue
results in the |loss of data and requires retransm ssion Wagech is
undesi rable. Rerouting data al ready queued creates a duplication of
ata within the systemand does not resolve the existing congestion.
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Diif f er ent types o] ckets”are given a priority for transm ssion over

a|conmon ch ackets. are sent ovel..th

based on t 4%[‘% (S/gl Svidle th 15 egobieg), M Py argel Eﬁwggﬁose
system for data queue control in a comrunicati ons network. Data is

t rfansf er r edrethoceacoggestion boeroaterdibedatd. Flashingibeqesup sesulisashelgsspidatat he
arount of queued data is greater than the first limt and the queue

i § enabl ed %Hgorg R Rissin We RchdRliaibls R&BEtn A AlreRgQdued

t hr eshol d. ing, It 1s desirable to reduce the Iatency of data

far shared and co chan ut
tHe prior affedt eS@J% tion © aiﬂa%ﬁg?é?%b%’f pcf[} %Hf'goc Int?rt a tﬁ% gg(s)tumées

iqg received at a controller associated with the nulti user channel .
Edch packet cofgestaen.packet data is prioritized based on in part the
rgroutability of a class of data types. Each packet is schedul ed for

triansm ssi on ovegyg @@O@ﬁﬁdx&éﬁﬁsés AhanTehidadsRinoor b GSMEYstdonDifferent I

prlioritization. A backlog of packet data queued is tracked for

t fansf ey OV%pés %‘E P?Mc'{s'alfesgel{rm{: Qgr?orﬁy for transmission over a common channel. The

data packets are sent over the common channel based on their priority. .

U.S. Patent No. 5,802,310 discloses a system f_or data qﬁcue control ina
communications network. Data is transferred to a queue for a channel. The queue
is disabled when the amount of queued data is greater than the first limit and the
queue is enabled when the amount of queued data is less than a second threshold.
According, it is desirable to reduce the latency of data for shared and common

channels without the problems associated with the prior art.

SUMMARY"
Packet data from a plurality of sources is received at a controller associated

with the multiuser channel. Each packet of the packet data is prioritized based on

in part the reroutability of a class of data types. Each packet is scheduled for

transmission over the multiuser channel based on in part the prioritization. A

backlog of packet data queued is. tracked for transfer over the multiuser channel.




Page 4 Based on in part the tracked queue, the flow of data from each
data source is limted. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is

a sinplified illustration of a wireless spread spectrum comuni cation
system Figure 2 is an illustration of data flowing into a comon or
shared channel. Figure 3 is an illustration of data flowng into a
FA_CH channel within a RNC. Figure 4 is-an illustration of a
prioritization scheme™Figure 5 is a prioriti zation schene for use
wilt.h a FACH channel . Figure 6 depicts a reservati onPagechani sm

used with a common or shared channel .

Based on in part the tracked queue, the flow of data from each data source is lirnited.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a simplified illustration of a wireless spread spectrum
communication system.
Figure 2 is an illustration of data lﬂowing 'mtlo a common or shared channel.
Figure 3 is an illustration of data flowing into a FACH channel within a
RNC.
Figure 4 is an illustration of a prioritization scheme.
Figure S is a prioritization scheme for use with 2 EACH channel.
Figure 6 depicts a reservation mechanism used with a common or shared
channel.

Figure 7 depicts datasource windows used witha common or shared channel.

DETAIl.Eb DESCRIPTION OF THE PREFERRED EMBODIMENTS
Data prioritization 70 is used to reduce daia latency in a multiuser channel
controller 54 as illustrated in Figure 4. For a particulac common or shared channel,
certain data must be transmitted on that channel and is shown in the figure as
"mandatory” 88. Other data is preferably sent on the particulzu" channel but may be
rerouted to another channel, such as a dedicate& channel. This data is referred to as
“best effort" 90. Since "mandatory" data 88 is not reroutable, it takes_priority.qver

"best-effort” data 90.




Figure 7 depicts data source wi ndows used with a comon or shared

channel . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Dat a
prioritization 70 is used to reduce data latency in a multiuser
channel controller 54 as illustrated in Figure 4. For a particul ar

common_or shared channel, certain data nust be transmtted on that

channel* and is shown in the figure as "nmandatory"™ 88. " Qthér data is
prief-erably sent. on the particul.ar channel - but may be rerouted to. :
anot her. channel ,- such as a dedi cated channel . This data iPege®ferred .
to as "best ;effort" 90.- Since -"mandatory" data 88 igs 'not reroutable, -
i i takés priorityTheugpe oisbe tate Mitbint 2 paghttasuoin as eeagrel BS, prgpalng 3Jjpandof
the data within a packet, such as.control 96, signaling 98 and
traffic data b8 dateS108| Balsdsedl hoprigizatont Toatdonplisi pricticaipl df she
priioritization of the data type, control 96 and signaling 98 data
packets are sgpa tg?néoﬁ 95L4d Q%Jaﬁiﬁg 9844a g@&&@%& sepRatedNi8mAaRRO@EN T 0
separating the p efs is to.group simlar data type packets together
priior to receptjon gt the controller 54. Alternate C t by
each channel BFFedY lq%o é‘é’caé’ﬁfqa%mﬁﬁpatrﬂ’élgwrﬂa%qtﬁ %Eo'é%u%ggﬁgtre{%%ai %gﬂ -
with a flag or identifier indicating the packets' dat? tg@g.

Silnce a pr ol opagkas tagéthst priar toheception s e compolleny Adiemailh PAEAdtPhg o8
data results in a frozen channel, control 96 and signaling 98 data
arle given a highehanpel pidrity rédepiion byaftkicontddien54 66. praddéd wonalflag ordat a
agsociated with nmultiple users, comon or shared 92, has a higher

pritority than;fla rﬁﬁcaﬁn?iﬂé%&cet&sﬁﬁaty&?di cated 94. The data
prfi oritization schenme is typically stored in the software of the

mil ti user channel's_contrpll . i i .hi g8
a é)ra é‘é&{ delay 1ﬁettr14q1’{1rfsfé9 of)gtfr{)trgg% f siBhdhfAg 98 data

cangestion, data 80t channe ased onits priority

7Q. For.:instance, hest. effort dedi I t A Sal t nd
mAndat ory conmiSiHiE SR By 5{’%{‘“?'3 g‘%{%{%{ § f}ﬁ({r %&o&lﬁ P %g %gt 336 Eg{eg% t?%m?
gyeuing, retransm ssions wll not be _r_eclﬂi red. Accordin In%/ .Lelhe
arount of queupdpriathenefficdaie 400 r osdifipnally qal R0 a'ftg Wliely, B5prs.
Additionally, since the rerouted data is never queued, the

ddpl i cati on” of catamen ashexp8?.ihenhigher priechither fase foap single vesridedigaipddt-
Alprioritization schene 72 for use with a FACH 58 is shown in Figure
Si nce the D3GHdatpARQiAfiod hhedb\G-tgpicdigwerabindby sfywashelitbel mabhvserol
ta, they have the highest priority, highest. Al though the H ARQ of

d
He MAC-d has chapnel's controller.

During periods of high congestion, data is rerouted to other channels based
on its priority 70. For .instance, best effort dedicated traffic data is rerouted and
) mandatory common control data is not. By rerouting data prior to queuing,
retransmissions will not be required. Accordingly, the amount of queued data is
reduced resulting in lower data {atency. Additicnally, since the rerouted data is never
queued, the duplication of data as expcriencedi' in the prior art is eliminated.
A prioritization scheme 72 for use Witl:l a FACH 58 is shown in Figure 5.
Since the DSCH, H-ARQ of the MAC-sh have mandatory shared control data, they
have the highest priority, highest. Although the H-ARQ of the MAC-d has

mandatory control data, being dedicated itis assigned a slightly lower priority, high.




mandatory control data, being dedicated it is assigned a slightly
| ower priority, high. Page 6 The CCCH and DCCH are used for
signaling and have the next |level of priority, nmedium The | owest

| evel of priority is assigned to the DTCH because it has best effort
dedi.cated.traffic _data To facilitate this prioritization schene

72 for the FACH'58," nodifications to the RNC.36 are required. As
shown.in Fi.gure 3, the prlor art MAC-d 66 controls. the DCCH DTCH
and MACG-Ts H ARQ As:shown in Figufe 5, each. of t hese solfeges has a

o Tty e '(%d%%m@%% o e e OB LBl i
nmgved to the to allow priaritization at_the MAC c 60.

Allt er nat i vel Y44 H’aﬁéevﬁh?fp%@ﬁa’ if pasizged torthe PTQ'HcPeé%Ué%ﬁ has best
(rmandatory or best effort such as by a flag or identifier, of each
pgcket of t heefipgdeflightedts figdata. f or prioritization at the MAC- ¢ 60.
The data controlled by the RLC 64 and the MAC-sh 68 have equal

priiority and accofdisgitate thivgiriokidzatioe spheme 32 fod ehefHATH 58 modldhinghstde
stlored priority list, the data fromthe various sources is schedul ed

fqr transm sspoRNaNsk JI@E%U&&P' Aug 'o@flat e%h@[ﬁ i r{&'rgﬂmﬁfﬂg&%%;&g@ois_

Arlot her techni que for cing th cy of data

e vari ous. oBRIarTPECHARR AR HAR Che sl Il P dkeian sm.

"14 is used to regulate the data entering the cormon or shared
cHannel 56. ﬁ%‘f@éh@dﬂﬁf‘ﬂé‘“rﬁ’%ﬁtﬁn%‘ﬁ? this dptpspmaltiplesedpaiokiomgiontizaigta i n
tHe controller's queue. If the mechani sm 74 recogni zes congesti on and

tHat the data ik hiAGk d8ethk hixet 6Tthd W AC-A 66 iemovadas tredAC-¢ §0e,
adcess to the channel 56 Ilmts the flow of data fromthe individual

dgta sources. &;ﬁh\? @Iﬂﬁg 123{1&? %@ -€80 V"Mtlamﬁ@ﬁ:%g ﬁiezl\QAChﬁﬁ@ﬂﬁ’Fsch@ the

rgroute data C ansm ssi on Ing a

priority and class (mandatory or best effort), such as by a flag or identifier, of each
packet of the multiplexed data for prioritization at the MAC-c 60. The data
controlied by the RLC 64 and the MAC-sh 68 have equal priority and accordingiy,
‘neither requires modification. Using the stored priority list, the data from the various
sources is scheduled for transmission and rerouted during periods .of high
congestion.
Another technique for reducing the latency of data which may be combined
with prioritization is to control the flow of data between the various controilers. As’

shown in Figure 6, a scheduling mechanism 74 is used to regulate the data entering

the common or shared channel 56. The scheduling mechanism 74 tracks the backlo_g
of datain the controler's queue. If the mechanism 74 recognizes congestion and that
the déta will not be transmitted in a certain period of time, access to the channel 56
lirnits the flow of data from the individual data sources. The individual sources will

recognize the need to reroute data or to not atiempt transmission. Using a flow




Page 7 control mechanismw th a EACH MAC and RLC (Layer 2), the

| atency of signaling is decreased thus increasing efficiency. To
prevent the nonopolization of the common or shared channel 56 by one
data source 48-52 vari able wi ndows 76-86 may be used as shown in
Fi-gure 7. ch . i _ -t pl e windo :
76-86 of outsta it:is permtted. The size
off .the wi ndow 76 i s based on. the requirenents of the specific source.
The wi.ndow 76 is. dynanically adjusted in response to thefagsilability.

of the q'ueU%mré%ngcnﬁ(iﬁe{m%PAttﬁ MA@ ackiRe cahagenel, dengcegeesgnaihg si ze

off ‘the wi.ndOWs i Ncreases I ch 1 ncreases the nunber of outstanding
packets. Conversel as the avai.lability decreases, the size of the
wi| ndows dec?‘é‘%?%@e%ﬁf‘%wcﬁé%?gqu ¥"Yhe nunmber of outstanding packets.
As$ a result of the decreased windows, the data our.ces ei&pgr reroute
of stop sendi ng Toastienithe opgpslizgtiqn ke comgon or shared channet 56 by on

data source 48-52 variable windows 76-86 may be used as shown in Figure 7, Each
data source 48-52 has a window or multiple windows 76-86 of outstanding data in

the queue that it is permitted. The size of the window 76 is based on the

requirements of the specific source. The window 76 is dynamically adjusted in
response to the availability of the queue. As the availability of the channel increases,

) the size of the windows increases which increases the number of outstanding
packets. Conversely, as the availability decreases, the size of the windows de;:reascs

which decreases the number of outstanding packets. As aresult of ﬂ.n-e decreased

windows, the data sources either reroute or stop sending packets to the windows.

* * *




1. A code division multiple access (CDVA) conmuni cation device
conpri si ng: a first nmedium access controller (MAC) entity
configured to output a first control channel and a dedicated traffic
channel (DTCH), the first MAC entity being a MAC dedi cated (MAC-d)
entity and the first control channel being a dedicated control
channel (DCCH); and a second MAC entity configured to generate
an access channel, the second MAC entity incl uding: a channel
mul ti pl exer configured to receive data, the data being carried by the
first control channel, the DICH and a second control channel, the
channel nulti pl exer also bei ng configured to nmultiplex the recelved
dat a; a schedul i ng nechani sm c8nfigured to receive the

mul ti pl exed data and schedul e the nmultiplexed data for transm ssion
on the access channel according to a priority of the received data;
and a flow control entity configured to limt buffering of a

portion of thelrecdi wedk datisioh Nmiuhepls econd NﬁﬁMﬁ@t&ﬁMmuﬁﬂﬁmHOB&hﬁﬁ
an

t he recelwgd dat a being associated with the first control channe
the DTCH, SWhéreih the access channel is a forward access channel
(FACH) . 2 ZirstTiediCDMca ottt (MT) davite @oﬁ'.fgu%dato%tﬂtpuﬁ’\@ G N

t he secon A S rther ur. an anount. of the
nul ti pl exg Mﬁ\éft a° I?eglr‘%ls“?n tdteglaa%ﬁ t’f‘aﬁfg %ﬁ%‘“&%ﬁﬁhﬁhf first MAC entaty bpfng
CDMA conmmenhMédt dedivatkelviMeC-df entityi mdlthevier enrol bRaBRT beids MAGR @At Y
IS f“rtherdﬁﬁﬁkhﬁﬂ{?@bé@H t a portion of the nultiplexed data

transmtted on t access channel based on whether the portion of the
mul ti pl exed dat ascpsd 850 ehtatvedniigttad tth geddraiet axc antdsodhashaniiel secdnde

second confA@knfif}aRARkingOr the DTCH
a channel multiplexer configured to receive data, the data being
carried by the first control channel, the DTCH, and a second control channel,
the channel multiplexer also being configured to multiplex the received data;
a scheduling mechanism configured to receive the multiplexed data
and schedule the multiplexed data for transmission on the access channel
according to a priority of the received data; and
a flow control entity configured to limit buffering of a portion of the
received data in the second MAC entity, the portion of the received data
being associated with the first control channel and the DTCH, wherein the

access chanmnel is a forward access channel (FACH).

2. The CDMA communication device of claim 1, wherein the second MAC
entity is further configured to limit an amount of the multiplexed data transmitted

on the access channel.

3. The CDMA communication device of claim 1, wherein the second MAC
entity is further configured to limit a portion of the multiplexed data transmitted on
the access channel based on whether the portion of the multiplexed data is

associated with the first control channel, the second control channel, or the DTCH.



9 4. The CDVA communi cation device of claiml1, wherein a window is
associated wth each of the first control channel, the second contro
channel, and the DITCH, the second MAC entity is further configured to
limt an amount of the nultiplexed data transmtted on the access
channel by controlling a size of the wi ndow associated with said each
of the first control channel, the second control channel, and the
DTCH. 5. The CDMA conmmuni cation device of claim1l, wherein the
schedul i ng mechanismis further configured to schedul e the

mul ti pl exed data for transm ssion over a downlink shared channel
(DSCH) . 6. The CDMA conmuni cation device of claim1, wherein
the received data includes an indicatbor of the priority. 7. The
CDMA contruni cati on device of claim1l, wherein the comunication

device is a radio gt M‘é Q&ﬁ%ﬁﬁké é@%@of clalm 1, &hefgﬂie Mo is

comuni cati on device o aim1 ereln t he schedul i n nechanlsn1is

conf i g ur eesedated pthyeatinef the Sess sontinl Ahrxine}, shepserpmdecomto qltpad thee

Node-B t rﬁ‘i‘@ﬁ' YRe Ts,&%n@q\@ﬁésen@lbaﬁm@irtﬁee cﬁnﬁéﬂ%@@ltb U¥niP fan USESur@ GHitREENT S
(UEs). . A conmuni cati on mnet hod, npr.ising: outputting a

first conw}pl@ﬁérﬁ@éa tigmEmEtedett &t Aot @@v@ Bhegdellingoreiap okitbh a

first nmedi e Chests:ted pithOddi®bachiNEGhe Bt dotirol Binkhbl She MI6nE® Bnitdoy
being a NM(}dedlcateg¥¢ C-d) entity, and the first control channel

bei ng a dedPedl * channel (DCCH)

=

5, The CDMA communication device of claim 1, wherein the scheduling
mechanism is further configured to schedule the multiplexed data for transmission
over a downlink shared channel (DSCH).

8. The CDMA communication device of claim 1, wherein the received data

includes an indicator of the priority.

7. The CDMA communication device of claim 1, wherein the

communication device is a radio network controller (RNC).

8. The CDMA communication device of claim 1, wherein the scheduling
mechanism is configured to supply the access channel to a Node-B, such that the

Node-B transmits the access channel to a plurality of user equipments (UEs).

g, A communication method, comprising:

outputting a first control channel and a dedicated traffic channel (DTC%I-) with
a first medium access controller (MAC) entity, the first MAC entity being a MAC-
dedicated (MAC-d) entity, and the first control channel being a dedicated control
channel (DCCH);

receiving the first control channel, the DTCH, and a second control channel,
with a channel multiplexer of a second MAC entity, the first control channel, the
second control channel, and the DTCH carrying data, and the second MAC entity

being configured to output an access channel;



receiving the first control channel, the DICH, and a second contr ol
channel, with a channel nultiplexer of a second MAC entity, the first
control channel, the second control channel, and the DTCH carrying
data, and the second MAC entity being configured to output an access
channel; 10 nultiplexing the data with the channel nulti pl exer;
scheduling, with a scheduling nmechanismof the second MAC entity, the
mul tipl exed data for transm ssion on the access channel according to
a priority of the multiplexed data; and limting buffering of a
portion of the received data in the second MAC entity, the portion of
the received data being associated with the first control channel and
the DTCH, wherein the access channelld s a forward access channel
(FACH) . 10. The communi cation nethod of claim9, further

conpri sing l'Ehhgﬂ%uﬁﬂm@@Q&ﬂ%ﬁ@@%ﬁﬂgmﬁyLE&B£%é‘d data transmtted on

t he access chann onmuni cati1on nmethod of claim9,
further conpréckediding withi agcheduling irgehefisihd | erondeNad datity, the

transm t tlﬁ%ﬁlgﬁxg&] 821346 ﬁ%n%{}%%}% b RRS ﬁ&e%nch\ﬁ@ﬁél h@Lor @JIHE % Qrﬂrio% gf the

mul ti pl exed data 1's assocl with t irst control channel,” the
second cdhe moiltipleredidata: abd t he DTCH. 12. The communi cati on

met hod of cl ahﬁ}]t%l M@:ﬁ%empmﬂggme%mwa@g 80nWistdn@ALAT eftidyhe
first control annel e second control channel, and the DTCH, . the

met hod f he mertionokphg wiceiged dath bping asspciabaduinth dhe sk corirol Flbqf@%eﬁddat a

transm t tgd oA W2 AGE BSacedia Bine Y aGORakOhdcbRGhanid ZEACHD. t he wi ndow
associated with said each of the first control channel, the second

control channel, and the DTCH.
10. The communication method of claim 9, further comprising limiting an

amount of the multiplexed data transmitted on the access channel.

11. The communication method of claim 9, further comprising limiting a
portion of the multiplexed data transmitted on the access channel based on whether
the portion of the multiplexed data is associated with the first control channel, the

second control channel, or the DTCH.

12. The communication method of claim 9, wherein a window is associated
with each of the first control channel, the second control channel, and the DTCH,
the method further comprising limiting an amount of the multiplexed data
transmitted on the access channel by controlling a size of the window associated

with said each of the first control channel, the second control channel, and the

DTCH.

13. The communication method of claim 9, further comprising scheduling

the multiplexed data for transmission over a downlink shared channel (DSCH).

14. The communication method of claim 9, wherein the data inclhudes an

indicator of the priority.



13. The conmmuni cation method of claim9, further conprising
scheduling the nultiplexed data for transm ssion over a downlink
shared channel (DSCH). 14. The comruni cation nethod of claim9,
wherein the data includes an indicator of the priority. 11

15. The communi cati on nethod of claim9, wherein the conmunication
device is a radio network controller (RNO 16. The

comuni cation nethod of claim9, further conprising supplying the
access channel to a Node-B, such that the Node-B transmits the access

channel to a plurality of user equipnents (UEs).

11

15. The communication method of claim 9, wherein the communication

device is a radio network controller (RNC).

16. The communication method of claim 8, further comprising supplying

the access channel to a Node B, such that the Node-B transmits the access channel

to a plurality of user equipments (UEs).



