Page 1 PRI ORI Tl ZATI ON AND FLOW CONTROL OF A SPREAD
SPECTRUM MULTI USER CHANNEL BACKGROUND The inventpga 1
generally relates to channels used by nultiple-users in
a wireless code division nultiple access spread spectrum
system Mre specifically, the invention relates to a
system and nethod of prioritizing and controlling the
flow of data for common and shared channels in a spread

spectrum system Fiqure 1 illustrate ' ified

Wi rel ess spr%&mﬁg&ﬁﬁﬁo&bMim@@Q%ﬁi%fpl e access
(CDVA)  cOA 8 RREAGN SPRIERUM MELAHASER ZEHANKER t he

system 18 comruni cates with associ ated user equi pnent

20-24 (UE). The node b ingle site controller
(SC) 30 associ ated vvithgg‘ldiﬁéﬁgﬁmgl-e (shown in Figure
1) or nultiple base stations 28. A G oup of node bs 26,
32, 34 is connected to a radio network controller (RNC
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RNC 36-40 is connected to a nobile swtching center

Wil3EYs cbilewhiviston multiple acsessoipneat spectmne bystemr dvloressprsifically,
46. To communicate within the system 18, many types of
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between a node b 26 and a particular UE 20-24. Conmmon
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users. All of these channels carry a ‘
Figure 1 illustrates a simplified wireless spread spectrum code diviston
multiple access (CDMA) communicagién system 18. A node b 26 within the system
18 communicates with associated user equipment 20-24 (UE). The node b 26 has.
a single site controller (SC) 30 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 1}6-40 is connected
to a mobile switching center (MSC) 44 which in tum is connected to the core
netw.ork 46.
To cormhunicate. within the system 18, many types of communicatiog
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 channels carry a

variety of data including traffic, control and signaling data.




variety of data including traffic, control and signaling’
data. Page 2 Si:nce shared and common channel s carr g
data for different users, data is sent using protoco
data units (PDUs) or packets. As shown in Figure 2, to
regul ate the flow of data fromdiffering sources 48-52
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channel used for transmtting data to the UEs 20-24 is

the forward access comgn ch neI §F€ %3 hown i.n
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sent to a node b 28-34 for W|rel ess transm ssion as a

AR5 AR fohh ng d%‘?éuﬂ:@s 43‘-@25’5&) 2Enatthel 366 EAekdIRE 54 is used.

carriers sever a types  fromvarious sources, such
as a common control channel (CCCH), dedicated control

and t Oafef ¢ammoancteinngbosed dod tramgabtting ritata tol abi UEs 28 is the
upl ink share channel (DSCH and USCH) control signaling.
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controller (MAC-d) 66 handles the DCCH, the DTCH and
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access controller (MAC-c) 60.

(DSCH and USCH) control signaling. The FACH 58 also carries control signaling
out of band, such as hybrid automatic repeat request (H-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 DCCH, 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 nmultiple sources of data 48-52 that can be

transmtted over a comon or shared channel, the Page 3
channel controllers 54 queue the data prior to

transm ssion. If a | arge backl og devel ops in the queue,
data in the queue devel ops Page 3 a latency. A large
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I n-the 'ure “of a channel. To alleviate this problem
the prior art either flushed the queue to reduce
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results in the loss of data and requires retransm ssion

whi ch i s undesirabl g. routj ng. dat.a al read euad A
reducecOngestion ep FeoMe et F i e Qurietesultsfo fie loss of data
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s are given a priority for
transm ssion over a comon channel. The data packets

creE€ ashiplieiiin bhdacowitiinahevystenhameddoes nbeiresolve the existing
priority. US. Patent No. 5,802,310 discloses a system
for data queue control in a conmunications network.
conpestaons transferred to a queue for a channel. The queue

Is di sabl ed when the anmount of queued data is greater
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According, it is desirable to reduce the |atency of data
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typggg(fa?iag(gg W l@?ﬂg%prirg'? art. SUMMARY Packet data from

a plurality of sources is received at control l.er.
datagmokets & sent over the common channel based on their prionty. .

U.S. Patent No. 5,802,310 discloses a system for data qﬁcue -control in‘a
communications network. Data is transferred to a queue for a channel. The queue
is disableld 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 recci.ved ata -éontrollcr associatéd
with the multiuser channgl. 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.




with the multiuser channel. Each packet of the packet

data is pri‘oritized based on in part the rerout abp?%éx

of a class of data types. Each packet is schedul ed

transm ssion over the nultiuser channel based on in part

the prioritization. A backlog of packet data queued is.
Basedondakeet fie traclatsdesucy e floheohdata frorareachakate sourage lignited.

Based on in _part the tracked queue, the flow of data

fromeach data source is limted. BRI EF DESCRI PTI ON OF
THE DRAWNGS Figure 1 is a sinplified illustration of a
W rel ess spread spectrum conmmunication system Figure 2
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flowing into a FACH channel within a RNC. Figure 4 is

aFl$t'1ﬂ'é151r?§ iorsifipldidd iibiustratiohi of achenslessi gpreads spsctrum
ioritization scherre for use with a FACH channel .

Figure 6 depicts a reservation nmechanismused with a
comrmmmmtmomsysﬂttm-ed channel . Figure 7 depicts data sour ce

wi ndows used with a common or shared channel.
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mul tiuser channel controller 54 as illustrated in Figure

lt;lgﬁ"rea.% bhi iPsRa bR EPda ﬂéb&ﬂhg%ﬁd]anFPJCH etedriid rwithin a
d rrust e transmtted on that channel and is shown in
the figure as

RNC.
Figure 4 is an illustration of a prioritization scheme.
Figure 5 is a prioritization scheme for use with a 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.

DETAILEb DESCRIPTION OF THE PREFERRED EMBODIMENTS
Data prioritization 70 is used to reduce data latency in a multiuser channel
controller 54 as illustrated in Figure 4. For a particular 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 particularr channel but may be
rerouted to another channel, such as a dedicated channel. This data is referred to as
“best effort" 90. Since "mandatory” data 88 is not reroutable, it takes priority’c_wcr

"best effort” data 90.




15

“mandatory" 88. Qther data is preferably sent - on the
partl cul-ar “channel" but may be 'rerout ed to another p,y age5 .
.-channel-, -such as a dedicated channel . This data is.
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effort” data 90. Page 5 15 The type of the data within
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prioritization of the _data type, .control
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data packets 100. One approach to separating the
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packuts W detherpriate rpeaptiodeat th contsolidras. ohlternadetyi wa@qets sent by
i ndi cating the packets’ data type. Since a prol onged
del a n the tiansfer of copn
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data are given a higher pr|or|ty t han trafflc data 100
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conmon or shared 92, has a hi gher priority than data for

a single user, dedi ca ed 94. d
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mul tiuser channel's controller. During peri ods of high

GeqaASEn @frosbat eharmel etontict P andshpralingahelata bees gvenon higher
its priority 70. For instance, best effort dedi cated
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common or shared 92, has a higher priority than data ft)r a single user, dedicated 94.
The data prioritization scheme is typically stored in the software of the multiuser
channel'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 o queuing,
retransmissions will not be required. Accordingly, the amount ot queued data is
reduced resulting in lower data latency. Additionally, since the rerouted datais never
queued, the duplication of data as experienced;' in the prior art is eliminated.

A prioritization scheme 72 for use wittt a FACH 58 is shown in Figure 5.
Since the DSCH, H-ARQ of the MAC-sh- hava mandatory shared control data, they
have the highest priority, highest. Although the H-ARQ of the MAC-d has

mandatory control data, being dedicated it is assigned a slightly lower priority, high.
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58, nodifications to the RNC 36 are required. As shown
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DTCH and MAC-d's H ARQ As shovvn in Figure 5, each

t hese es has a di fer priorit Since . this data
sputces s 55&%%@%9*’19}-‘1% 5 dhiade rtiplaxedipsiquie:peiosization
the nultiplexer of the MAC—d 66 Is.moved to the MAC-c 60
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or best effort), such as by a flag or identifier,
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at t

MAC-c 60. The data controlled by the RLC 64 and
the MAC-sh 68
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§{6Pe pri or
list, the data fromthe vari ous
packet of the multiplexed data for prioritization at the MAC-c 60. The data

controlled by the RLC 64 and the MAC-sh 68 have equal priority and accordingly,
lneither 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 controllers. As’
shown in Figure 6, a scheduling mechanism 74 is used to regulate the data entering
the common or shared channel 56. The scheduling mechanism74 tracks the backloﬁg
of data in the controller's queue. If the mechanism 74 recognizes congestion and that
the ciata will not be transmitted in a certain period of time, access to the channel 56
lirits the flow of data from the individual data sources. The individual sources will

recognize the need to reroute data or to not attempt transmission. Using a flow
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sources is scheduled for transm ssion and rerouted

during periods of high congestion. Another techni %ge 7
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schedul i ng mechani sm 74 tracks the backlog of data in
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which decreases the number of outstanding packets. As a result of tb-e decreased

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

* * *




whi ch decreases the nunber of outstandi ng packets. As a

result of the decreased w ndows, the data sources Pa e g

either reroute or stop sending packets to the w ndows. 3

* D Page 8 CLAIMS 1. A code division nultiple access

(CDMA) radi o network controller (RNC) conprising: a

medi um access controller - controlling/shared (MAC-c/sh)

entity having a scheduling nechani sm and a channel

mul ti pl exer, the scheduli n%ImEsni Sm manages resources

for a forward access conmon el (FACH), the FACH

being sent to a Node-B for transmssion to a plurality

of user eyoddmeivisionmneltindeagesiss (GDREANnadiomeswinekigprigoller
a for .a plurality of users froma plurality of
?,oégplflﬁllng?ransfer over the FACH according to a

priority of L | it jn
B oot 35 i chctest 1B 1, YofroR iy afkeinBUAT. B
ertbgn hakifddC@CHchednling fedhaaised drdafd i chatihahnalltiplece),, the

the DCCH and the DTCH coming from a nmedi um access
scheduling | mechagisgl daapagyVEesQrees Her chdpreard MAgcesspcanapon

e AP0, S SR, Sk o b, S R o
pluPLLIVAG &dethefftp ineMts, the scheduling mechanism schedules data for a
plurality of users from a plurality of sources for transfer over the FACH
according to a priority of the data, the plurality of sources including a
common control channel (CCCH) and a dedicated control channel (DCCH)
and a dedicated traffic channel (DTCH), the DCCH and the DTCH coming
from a medium access controller — dedicated (MAC-d), the channel
multiplexer multiplexing the scheduled data of the CCCH, DCCH and DTCH
onto the FACH.

2. The CDMA RNC of claim 1 wherein the MAC-c/sh entity
limiting data transferred over the FACH.

3. The CDMA RNC of claim 2 wherein the limiting is associated
with the source of the data.

4, The CDMA RNC of claim 8 wherein the limiting of a particular

source is by controlling a size of a window associated with the source,

5, The CDMA RNC of claim 1 further comprising a flow control
entity for use in limiting buffering between MACs, the MACs including the
MAC-c¢/sh and a medium access controller — dedicated (MAC-d).



limting data transferred over the FACH 3. The CDVA RNC
of claim2 wherein the limting is associated wth th&a i)
source of the data. 4, The CDMA RNC of claim3 wherein
the limting of a particular source is by controlling a
size of a wi ndow associated with the source. 5. The CDVA
RNC of claim1 further conprising a flow control entity
for use in limting buffering bet ween MACS, the MACs
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s}-@h}@d@ﬁaﬁh@imMCHp‘SCI—b. 7. The CDVA RNC of claim1l
wherein the data having an indicator of a priority of
the data 8. A nethod conpri si ng managi ng resources for
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ﬁoﬁl&ﬂk*bp%é ared (MAG c/sh) schedul ing data for a

user equi pnents froma plurality of
sour ces for transfer over the FACH according to a
priority of the data by the scheduling nmechanism
wherki n” thagshod gpmpyissRgisour ces i ncl udi ng a common

managing resources for a forward access common channel

(FACH) by a scheduling mechanism of a medium access controller-
controlling/shared (MAC-c/sh);

scheduling data for a plurality of user equipments from a plurality of
sources for transfer over the FACH according to a priority of the data by the
scheduling mechanism, wherein the plurality of sources including a common
control channel (CCCH) and a dedicated control channel (DCCH) and a
dedicated traffic channel (DTCH), the DCCH and the DTCH coming from a
medium access controller — dedicated (MAC-d), and wherein the FACH being
sent to a Node-B for transmission to a plurality of user equipments; and

multiplexing the scheduled data of the CCCH, DCCH and DTCH onto
the FACH.

9. The method of claim 8 wherein the MAC-c/sh entity limiting
data transferred over the FACH.

10. The method of claim 9 wherein the limiting is assoeiated with

the source of the data.

11. The method of claim 10 wherein the limiting of a particular

source is by controlling a size of a window associated with the source.



control channel (CCCH) and a dedi cated control channel
(DCCH) and a dedicated traffic channel (DTCH), the
and the DTCH coming froma nmedium access controller ﬂ
dedi cated (MAC-d), and wherein the FACH being sent to
Node-B for transmssion to a plurality of user

equi pnents; and nultiplexing the schedul ed data of the
CCCH, DCCH and DTCH onto the FACH 9. The nethod of
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size of a wi ndow associated wth the source. Page to 12.
The nmethod of claim8 further conprising limting
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further conprising scheduling data from
bypther sdhietlylinf meclraagsmf or transfer over a dovvnl [ nk shar ed
channel (DSCH) by the scheduling nechanism 14. The
met hod of claim9 wherein the data having an indicator
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priority of the data.



