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met hod of prioritikghgd and controlling the flow of data for common and
shared channels in a spread spectrumsystem Figure 1 illustrates a
‘sinplified wirel ess spread spectrum code division nultiple access (CDVA)
conmmruni cation system 18. A node b 26 within the system 18 conmuni cates with

associ ated user equi pnepRIGRIPZAPION AR® podpwiceNTROI2 single site

controller (SC 30 hy Figure 1) or
mul ti pl e base stati@ﬁg%a{ggg%gg@ﬁﬁ%mT%s%S%Wonnect ed to a
radio network controller (RNC) 36. To transfer conmunications between RNCs
36-40, an interface between the REACKIGEROPWED s utilized. Each RNC 36-40
is connected to a nobile switching center (MSC) 44 which in turn is
connected to the core network 46. To comrunicate within the system 18, nany

types of communi.gat.i on channel s..are.yse uch .as_dedj cat shared _and
common. Dedi cat SHE dhUHENE EERemURRIET o sBHuR okt RIS HES ind
particul ar UE 20-24. Comon and shared channels are used by nmultiple UEs

20- 24 or usarciessAdbde divisioasaultiphhaedess spread spectam eystemt Mataspavificedlyng
traffic) control and signaling data. Si nce shared and comon channel s
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differing sources 48-52 into a channel 56, a controller 54 is used. One
common chafahdatadergompron anthshrred chapngds i a spread spednpo syseirns t he forward
access common channel (FACH) 58. As shown in Figure 3, the FACH 58

originates in aFFé\JQeo’g aigﬂgtriat%s %eﬁhsﬁlﬁieﬁ Wfk@e%e%ﬁégtﬂs Strih! RS division

transm ssion as a spr spectrumsignal to t UEs 20-24. The FACH 58
carriers several dat a&tiﬁes fromvarious sources, such as a common contr ol

channel (cotfipledeasss dororpnunigation systera 18n Annpede b ecrthindheystym and
a downlink and uplink share channel (DSCH and USCH) control signaling. The

FACH 58 al 38 coathhicaesWiklPhssob@id a8 eQuipRéntindd (B B QR b 36 has
automati c repeat request (HARQ, and simlar data transmtted via the IUR
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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 (TUR) 42 is utilized. Each RNC 36-40 is connected
to a mobile switching center (MSC) 44 which in turn is connected to the core
network 46.

To communicate within the system 18, many types of communication
channels are used, such as dedicated, shared and 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.



Various controllers are used by the RNC 36 to control the flow of data. A
-radi o' l.ink controller (RLC) 64 handles the CCCH The dedi cated nedi um
dccess controller (MAC-d) 66 handl es the DCCH, the DTCH and some out of
band H ARQ signaling. The shared nedi um access controller (MAC-sh) 68
handl es the DSCH, USCH control signaling and out of band H ARQ control
signaling. Contrqlling the FACH 58 is the co n dj. access controller
(MG c) 60. Due SipcpRtaseiandsommonshannelscamy dataforehtieteat users, data s sent
transmtted over a conmmon or shared channel, the channel controllers 54

queue the dasiagprotocol dath nahs (PBYisPor pddkets. | A¢ geovadkFipgnrde) b eqmlate thdre
queue, data in the queue devel ops -2 a latency. A large |atency of

certain data suc s.control.data wl sylt int ai lure..of _a.channel .
To a1l evi at BopHaF SERLARring Yobeds 4852 ifp el Prnclin. 3 by S it oduce
congestion or rerouted the data. Flushing the queue results in the | oss of
data and requi r e©neetorameni cimnael whedcfori sarsndefhig dimacto therlOBsi20324 4k ahe

al ready queued creates a duplication of data within the system and does not
resol ve the_.exi sting caongestign. 6 5 di scl oses..a r'O{itPL j
Sehens for o afsS AP SPonflIRACHT 55° dR b mdglt ants BACH 5
for transm ssion over a conmon channel. The data packets are sent over the

common chanosginatescd adRNICh36 angis sent toya nddSb F8aB4dior MireleSs SRsiBiah sch oses
a system for data queue control in a comrunications network. Data is

transferred f.or C I e qu ! i.sabl ed when, t he apount
of queued d r%a{ilgﬂ %ﬁ%ﬁ?éﬁgnﬁﬂgntﬁgwsf %Qé’? ) I%%lggms gﬁ%mc?ﬁsefﬁ%’ 9 d@&ad@lpgﬁ

when the amobunt of queued data is |l ess than a second threshol d. According,
it is desir fionevamoussoucees; fuehlaaheomynaf catrtal channed KECEH p dddicatadmontrol

channel s without the problens associated with the prior art. SUVWARY Packet
data from a . ] j i . [ iate
wth the mupd Haic baftel POCCHE AU DICES JiRes BouRLBRARUR Al SRECERERS
based on in part the reroutability of a class of data types. Each packet is
schedul ed f (ﬁSCﬁdeU:SﬁHhcml signaling| {lhedthCthdhaleo carmmsdontrol sigpaling t he

prioritization. A backlog of packet data queued is tracked for transfer

over the mubhi 48 8hnghaARRels hyttid aBRAEACR A REfibst! 1R ARGS A SHANE adde

flow of data from eac ata source i s

transmitted via the IUR 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 band 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 channel, the channel controllers 54 queue the data prior to

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

2.



BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a sinplified illustration of
-a W rel ess spread spectrum comuni cation system Figure 2 is an
illustration of data flowing into a conmon or shared channel. Figure 3 is
‘an illustration of data flowng into a FACH channel within a RNC. Figure 4
is an illustration of a prioritization schenme. Figure 5 is a prioritization
schene for use with a FACH channe]. Figure 6 depicts a reservation_ .

mechani silaigeey.widarse lateney of eertaindata suelaneontrel datpavitl rgsplt in thejtailare
source wi ndows used with a comon or shared channel. DETAILED DESCRI PTI ON
OF THE P 151 i ! 70tk ata
at ency T acchaaner JSPREHGE itk BrBbldh, Helgiof /el BSted tha HHGE

For a particular common or shared channel, certain data nust be transmtted
on that mgdueesongestios osterontaditheldatd.i Kashingsthermetaresults iddhe tésof daa i s
preferably sent on the particular channel but may be rerouted to anot her
channel , ch as _a_dedi cated channel. This tap s referred o as "bes
erfort- 8o TeaRRel relEisRsFipn WERI isonndbciisPR. SRt € dof alrBad auefied
over "best effort"” data 90. -4 15 The type of the data within a packet,
such as cratésh difplicationadf dgtad®ithind the sjdtem ghad Aok Gotiresalveothesedsfing
prioritization. To acconplish prioritization of the data type, control 96
and signaling 98 data packets are separated fromtraffic data packets 100.
One appr 6888 Wseparating the packets is to group sinilar data type
packets together prior to reception at the controller 54. Alternately,
packets sent i LA } : e

D ovi ded wi th RO Ton P e oRys EpribALAGGR KIRIRIo IOy RM DGR .
a prolonged delay in the transfer of control 96 or signaling 98 data

resul ts fypes dfrpacketcargrgizen aquieniyl fopéramsmisiign aivieng cosnuenchanaeli Ton a

hi gher priority than traffic data 100. Additionally, data associated with
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stored in the software of the nmultiuser channel's controller. During

peri ods of hi di.S:dPatest Nan)5,862 3 10sdiseloses adsyseemt foerdathanresiescdatsellima it s
priority 70. For instance, best effort dedicated traffic data is rerouted

n o :
and 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.
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mandat ory conmon control data is not. By rerouting data prior to queuing,
.retransm ssions wll not be required. Accordingly, the anmount of queued
data is reduced resulting in |ower data |atency. Additionally, since the
rerouted data i s never queued, the duplication of data as experienced in
‘the prior art is elimnated. A prioritization schene 72 for use with a FACH

58 is shown in Figure 5. Since the D of the MAC-sh have mandatory
-shar ed Basedro inparkthe tg %QV&%@Q&@W&&%@R?mmWCh Aathssirce 1 limitegh t he
H ARQ of the MAC-d has mandatory control data, being dedicated it is
assigned a slightly lower priority, high. -5 The CCCH and DCCH are used

for signaling and have the next level of priority, medium The |owest |evel

of priority is assigned to the DTCH because it has best effort dedicated
traffic data. To facBRIERPRICRIBIIQON OF/EHILDDRANEMEGS for the FACH 58,
nodi fications to the RNC 36 are required. As shown in Figure 3, the prior

grtegﬂéﬁ- gf 6%‘3@8‘%8‘(”1&5 ﬁmﬁ&gf ﬁl\»‘%ﬂ&%& @yQ@’i%ée spﬁeascf)os&)[eg moUre

mul tiplexed prior to prioritization at the MAC-d 66, the multiplexer of the
MAC- d 6formmumivatibr gystbm. MAC-c 60 to allow prioritization at the MAC-c 60.
Alternatively, the MAC-d 66 may send the priority and cl ass (nmandatory or

best effort)..such,as b tlfler each f the

i i ol excd’ HIRUES 345 g fstiatth phaGiowpsiitod b AmEoRSRaedshanaeh ed by
the RLC 64 and the MAC-sh 68 have equal priority and accordingly, neither
requires mdﬁ%&?é BOR. adJﬂhPélrzitﬂﬂt oF a4l fnrmg fntold F'EAzCHh@hagﬁc? WitRiA 5he

various sources i s scheduled for transm ssioff and rerouted i ng periods
of high congestion. Another technique for reducing the |atency of data
whi ch MBINGe conmbined with prioritization is to control the flow of data
bet ween the various controllers. As shown in Figure 6, a scheduling

nechani sm 74Fh€uﬂ§gqsta 1H39§£ %‘Zr‘#% @gﬁﬁr a?iﬁg%lﬂé}n%'he conmon or sher ed

channel schedu ackl og of data in the
controll er S queue | f the mechani sm 74 recogni zes congestion and that the
data will notfiBure §inaprioridigation schesne torrsgerith g IACH eRanngbcess to the
channel 56 limts the flow of data fromthe individual data sources. The

i ndi vi dual s@isaes 6Vddpicts ed%g&lvaaoh hﬁeaeﬁm AsELRAUE & RR0R orlPartRl
attenpt transmssion. "Using a flow -
channel.

Figure 7 depicts data source windows used with a common or shared channel.

DETAILED 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 particular 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 over

"best effort" data 90.



control nmechanismw th a FACH MAC and RLC (Layer 2), the | atency of
-signaling is decreased thus increasing efficiency. To prevent the

nonopol i zati on of the conmon or shared channel 56 by one data source 48-52
vari abl e wi ndows 76-86 may be used as shown in Figure 7. Each data source
48152 has a wi npgyyde oftibel dte withlHanpacket, 3B cRfas Woniod 9@, Brdiiha 98ande
queue that it is permtted. The size of the window 76 is based on the
“requirenents_of th peci fic source. The w ndow 76 is. dynam cal.l dj ust ed
| esponcEaiic dae QoA Wiahsosprionizgliste ToASCoRpTsAroRyIZRliPY b pe

channel increases, the size of the wi ndows increases which increases the

nunber of @.uh$y;§mfébﬂ@top96mﬁ%ig@nﬁﬂsahm,pa@&eﬁsme gupdrheldi froftrafeereases,
the size of the w ndows decreases i ch decreases the nunber of outstanding

packets. As re t of the decreased w ndows,, the data sources .ejther
Porout o or basksls Tith s spdeRastelorspriuing e pagkets s 0 eyb MERR ol Wiy 1 s
claimed is: 1. A nethod of controlling packet date fromnultiple types of

dat a sour cpscketstoputtiengridataresepticiest tha congoliar $Ut Altemately apavkdtsosenaby
sources having non-reroutable data, the nmultiple types of data sources

flowng into,a,multjuser channel (56),in a wrekess spread.s trym code
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provi ding a queue (54, 76-86) for incom ng data of each data source;

tracki ng aideadkieognditatitey theipackb' datewgpe 54, 76-86); and limting data flow
fromeach of the data sources based on in part the tracked backl og; the

ranam tted over et RLipRESEblalhink Sttt IR0 B Sl RRRoad, T,

part the tracked, backlog. 2. The methaod of claim1l wherein the queue (54,
76-86) is desiliyinadieisa ¢hapnehcontioh9dand signahag MY dalastce giNemmehighes) |
3. The nmethod of claim 1l wherein the queue (54, 76-86) conprises a

plurality Esr)i&glgut%ﬁn (/42118 Qata 109, pAHHﬁidntaMﬁPaatﬁ%E@éafeﬁ%ﬁﬁ)mﬁﬁﬁf geRY a

gueue (76- r each data source and a queue (76-86) for the tiuser
channel (56). 4. The rretg)od of claim3 wherein the data flow limti n% is by
changi ng a «mmogor shated ¥ hasshighsr guenly thas dgiyior a simelpsrrrededicatad 94.
tracked backlog. 5. The nethod of claim4 wherein the size of each data
source queuthd datadiokiegtRasaheaR ikhgpichidg kefledas MO itwareasaR Mifiuser

i ncreases as the tracked backl og decreases.
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 to queuing,
retransmissions will not be required. Accordingly, the amount of queued data is
reduced resulting in lower data latency. Additionally, since the rerouted data is never
queued, the duplication of data as experienced in the prior art is eliminated.

A prioritization scheme 72 for use with 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 it is assigned a slightly lower priority, high.



6. The method of claim 1 wherein the nultiuser channel (56) is a shared
channel . 7. The nethod of claim1l wherein the nultiuser channel (56) is a
comon channel. 8. The nethod of claim7 wherein the cormmon channel (56) is

a forward ce ntr annel (58). 9. A wreless spread spectrum
communi cat ﬁg’rﬁ’ @?gﬁgﬁpﬂ%‘p are aidofon signating codthalel the neX6 1@ of @rioriay] i ng
the communi cation of a plurality of conmunication nodes (30, 32, 34) where

‘each node (@@&liuAR, TReloveeup el f G ' i f_ _user
equi pnents (20, 22, 24), the sys?em co%%%gztgﬁhgﬁﬁiﬁﬁa%%ﬁhaS%CSt

comuni cat ie?fbrm&?l%ggg@fgéﬁfl?ﬂ?é; the plurality of user equipnents (20, 22,

24) havi ng neans recei ving packet data transferred over a
mul ti user channel; and the radio network (36, 38, 40) controller having: a

queue (54, 76-80)o faoilitateahisipripritefadioh kemeB@?D feeha ﬁ%_ = 0',_rH§ﬁ@i%a{i81§setr%
0

tracki ng a backl og of packet data in the queue (54, e SyS
characteri .0 netywork controller (36, 38, 4 conpri si ng:
means (54) %l?%lrzwclzt%ﬁﬁr %gg%{eéff‘xgﬁﬁ?‘?’fﬂh‘i‘ ivoé%‘llfeo?’ the @riggast ek 66lsantdlson in
part the tracked backl og; nmeans for selectively rerouting packet data

i ntended t hoPCCHIOTEHeahdMeACtdte HIAR QUSRS sH@@HHﬁ'Ff?Qré’S?teHgﬂ \gﬁiﬁé‘é&e'

based on in part the tracked backl og. 10. The systemof claim erein the

gueue (54, - ' ' e 5 soci ated wifh the nultiuser
channel (58@%ma§1§qﬁ%ﬂ§é‘§?@‘&' ﬁ“‘g‘i @%&3@‘%}‘} CXGEPAORIQP LI ZatiENg 6)
conprises a plurality of queues (54, 76-86), the plurality of queues (54,

76-86) conpyitisd MAE-A1G6Ughe(miBIiIPAxRVT tREMA CRE §659 ¥hdedeiddthd MuUgUe 4Py for
the nul ti user channel (156). 12 The systemof claim 11 wherein the limting

means (54) Limts hy changin si,ze of .each data sour ueue (76-86) in
response t GlIONEPHPH I%%téplbg%‘lb%cﬁ.A ‘3’.60Fhé?‘§§&att’éfﬁsibftﬁ%m&'g;%@YéP%gf%
size of each data source queue (76-86) decreases as the tracked backl og
i ncreases ?}%ritp%&g&z‘@% (Bfndbery babkadriokhat 4eey 8dResor identifier, of each
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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,
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 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 mechanism 74 tracks the backlog
of datain the controller's queue. If the mechanism 74 recognizes congestion and that
the data will not be transmitted in a certain period of time, access to the channel 56
limits 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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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 decreases

which decreases the number of outstanding packets. As a result of the decreased

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

* * *
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including data sources having reroutable data and data sources having non-reroutable
data, the multiple types of data sources flowing into a multiuser channel (56) in a wireless
spread spectrum code division multiple access communication system, the method
comprising: providing a queue (54, 76-86) for incoming data of each data source;
tracking a backlog of data in the queue (54, 76-86); and limiting data flow from each of
the data sources based on in part the tracked backlog; the method characterized by:
selectively rerouting packet data intended to be transmitted over the multiuser

channel (56) to another channel based on in part the tracked backlog.

2. The method of claim 1 wherein the queue (54, 76-86) is a single queue

(54) associated with the multiuser channel (56).

3. The method of claim 1 wherein the queue (54, 76-86) comprises a
plurality of queues (76-86), the plurality of queues (76-86) comprising a queue (76-86)

per each data source and a queue (76-86) for the multiuser channel (56).

4. The method of claim 3 wherein the data flow limiting is by changing a

size of each data source queue (76-86) in response to the tracked backlog.

5. The method of claim 4 wherein the size of each data source queue (76-86)
decreases as the tracked backlog increases and increases as the tracked backlog

decreases.
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8. The method of claim 7 wherein the common channel (56) is a forward

access control channel (58).

9. A wireless spread spectrum communication system having a radio network
controller (36-40) controlling the communication of a plurality of communication nodes
(30, 32, 34) where each node (30, 32, 34) supports communications for a plurality of user
equipments (20, 22, 24), the system comprising: the plurality of communication nodes
(30, 32, 34); the plurality of user equipments (20, 22, 24) having means (20, 22, 24) for
receiving packet data transferred over a multiuser channel; and the radio network (36, 38,
40) controller having: a queue (54, 76-80) for incoming data from each data source; means
for tracking a backlog of packet data in the queue (54, 76-80); the system characterized by
the radio network controller (36, 38, 40) comprising:

means (54) for limiting data flow from each of the data sources based on in part
the tracked backlog;

means for selectively rerouting packet data intended to be transmitted over the

multiuser channel to another channel based on in part the tracked backlog.

10.  The system of claim 9 wherein the queue (54, 76-86) is a single queue (54)

associated with the multiuser channel (56).
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