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SW TCHED TRAFFI C MANAGEMENT I N A CELLULAR TELECOVMUNI CATI ONS SYSTEM
BACKERCOND~CFTTTE T NVENTT UV 5 Fireld of the Tnvention This

i nvention rel ates to packet swi tched tel ecommuni cati ons systens
and, nore particularly, to a method and system for managi ng packet sw tched
traffic in a cellular tel ecommuni cati ons networKk. g of the
Prior Art As WQI@4¥Bbility to offer a greater nunber and v'é‘rvﬂlg@?@ 1(5¥5
services within cellular tel ecommuni cations systens devel ops, packet

switched services will play an increasingly inportant role in the field of
cellular 15 t el ecommuni cations. The application of many conputer and

rel ated data services t | u t |- t sfer of single
or multiple data packet %Ag%? %'?Pterq%ﬁ’l %ﬁfﬁfgwﬁéﬁ& %ﬁ”};

t el ecommuni cati ons syst em cERIUIARNTRLECHOMNICATYONS SSYE1HEN as e-nai | and

t el e banki ng may be 20 I nplemented with a store and forward short
nessage service. O her services, such as termnal emulation, |ocal area
networks, bank s@ick@kodRbCs# Tﬁﬂqn%ﬁflién card verification, however,
require interactive usage, short tinme delays and the capab| lity to handle

dat a packets of 25 zmgammmgmmgt hs. It is certai n that

future cellular syste Qoh0 SHORN s su ?t:
efficient packet- data serw ce ecognltlon of t ance 0 pac et data

services has remdliee:dmmnnih@tmnsr esrystei\éoamdofqu‘rae samdpaaarB@, to kechni cal

St andar ds Instltut ETSL) el op _such a_ s I ce. [ opean 2+
G oup Speci al 8 @%ﬁosys S npanaglng pac swi éhe& tra%glc in

a cellular telecommunications network.
10

As the capability to offer a greater number and
variety of services within cellular telecommunications
systems develops, packet switched services will play an
increasingly important role in the field of cellular

15 telecommunications. The application of many computer and
related data services to cellular systems requires the
transfer of single or multiple data packets over the radio
link of a cellular telecommunications system. Certain of
these services such as e-mail and tele-banking may be

20 implemented with a store and forward short message
service. Other services, such as terminal emulation,
local area networks, bank server access, and credit card
verification, however, require interactive usage, short
time delays and the capability to handle data packets of

25 widely wvarying 1lengths. It is certain that future
cellular systems will have to gsupport such services with
an efficient packet-data service.

Recognition of the importance of packet data services
has resulted in the current effort of the European

30 Technical Standards Institute (ETSI}) to develop such a

service for the European 2+ Group Special Mobile (GSM)
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cellular system This recognition has also resulted in an effort to design
packet -data service capability into the Universal Mbile Tel ephone System
(UMTS) currently under devel opnent in the RACE Il Code Division Testbed 5
(CODIT) project R2020. The CODIT project was set up by the Conm ssion of

t he European Q@9iMiNesy for the purpose of defining a futurepciboéeiies
t el econmuni cati ons system using code division nmultiple access (CDVR)

t echni ques. Packet-sw tched data service in a cellular 10
t el ecommuni cati ons network is characterized by calls fromnetwrk users to
nmobi | e users being transnmtted to packet “Swi tched nobile stations on the

shared downl i nk et Lt [ nnel (P d, by one
or nore nobile ﬁé%%lﬁa%%%{ghe%%%iﬁgg%’) 5’?‘ ?‘%e ﬁg&fﬂ relr?%géptf? in g PRCH
i s shared by neampeRfosterto clesdiggupackebadatsn selivdcel cBpPSbilixwshated by
each nobile use L&C gssi n ttﬁobc.qannﬁel I 0 random fashjon,. as the nobile
user. requires, O transmit data to t @'e§§§’f‘8m YRLER et FEFSIEL | owi ng
access to the PBAtietr sd@Pelopnidhtodgh thep®pket I3Wicbabedi¢ogi &t tedtygade. The
currently defined CODI T UMIS packet-data service is of the contention node
type. In tRe padkBPITiREMisFtcBaP2Rt i ofPeoeRPIThesPiectswrae setarmity dat a

packets on the PRC-tahRIsdiloni SfNEKEFApehl EoaR Ay $ak2rnd

identification of 25 =~ the transmtting nobile user is conta ‘&g each
dat a packet. Theftdefdmisgi gn Brtugst anghideette liggomman et iansusserstemy be

done either rand@ihy, cSde WA s$ER Stk i L g lyndi_cat | that the
packet - dat a channg*gi% neot prgsent y ul?el(? %%ggﬁ%t @mﬁgfﬁgnég‘gﬁbn. If two
or nore 30 nmobi | ePacieets- syiitghednediatlay ceereind f oinana dl eellacdkeat - dat a

channel, HBQ Sy%&fgégﬁédnf%gkXogélé@@ﬁg} 9&%:%&a£ge§9§éd by calls from
network users to mobile users being transmitted to packet
switched mobile stations on the shared downlink (DL) of
a packet switched radio channel (PRCH) and, by one or more
mobile users sharing the uplink (UL) of the PRCH. The
15 DL PRCH is shared by network users on a queued basis. The
UL PRCH is shared by each mobile user accessing the
channel in random fashion, as the mobile user requires,

to transmit data to the system.
A common method of allowing access to the PRCH is
20 through a packet-switched contention mode. The currently
defined CODIT UMTS packet-data service is of the
contention mode type. 1In the packet-switched contention
mode, mobile users transmit data packets on the PRCH when
it is necessary to transfer data. An identification of
25 the transmitting mobile user is contained in each data
packet.. The transmission of data packets by the mobile
user may be done either randomly, or upon sensing an idle
sigﬁal indicating that -the packet-data channel is not
presently used by another mobile station. If two or more
30 mobile users simultaneously contend for an idle packet-

data channel, the system will only allow one access to the
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channel . Mobi | e users unsuccessful at accessing the channel must repeat
the~Transm ssrton ol the data packet until 1t is accepted by the system

The systemusers transmitting data packets to nobile users also contend for

5 t he downlink by being placed in a queue. Because in such a system each
user accesses_the packet-sw tched channel in a random fashi Eg)(ﬁ trolled
flow of users™e"$8m and between the packet -swi tched radi o channels of a

cellular system may cause packet 10. transm ssion delays in the system
The del ay may be incurred by both nobile users on the uplink and network
users transnmtting to nobile users on thel-downlink. As the nunmber of packet
calls on the packet sw tched channel increases, the average transm ssion
del ay for each gheReelis5 Mokide| yspysewwnccepgivdn@taAfgessirgnshene

del ays may be u%gﬁiiq%a%lé%( ! ehe: cPahGRGSNnSbE tAE GatBifRGeand

system for controll et ‘transm ssion delay on one or nore packet
swi tehed radi o an&nhelis db accepted aby stke efystdm.20 The coystaamdivaprpacket

calls could be selectivel hosen | SSi t ket .radi o
channel accord?‘rxfagg'fuottplr dé T 3‘:{5?9'}('? %%”g',gg%%f]élffg ofglspcg%%é’ ers“\i/vi “hed

channel usérs i mhapabwshinlonsy beahgcpluved tial arqbene. | ong packet delay tine
coul d be avoi ded and_reduced, and system for

25 A net hod
managing the flow BBF2WS ottt PYER Bs&VELED, ﬁarcg‘m“sfﬁd SHPET JhE or nore
packet switched gaadiee- shvtheldschanridl ¢ach Ramenat favhisdedntadtsonhannel

havi ng a maxi mum_t ol erabl e packet_transm_ssion del ay, would neet such a
need. flow of users to, from, and between tHe packet-switched
radio channels of a cellular system may cause packet

10. transmission delays in the system. The delay may be
incurred by both mobile users on the uplink and network
users transmitting to mobile users on the downlink. As
the number of packet calls on the packet switched channel
increases, the average transmission delay for each packet

15 call increases. In some applications the delays may be
unacceptable.

Therefore, a need exists for a method and system for
controlling packet transmission delay on one or more
packet switched radio channels of a cellulaf system. If

20 contending packet calls could be selectively chosen for
admission ﬁo a packet radio channel according to
predefined criteria, delays for packet switched channel
users in applications that cannot tolerate a long packet
delay time could be avoided and reduced.

25 A method and system for managing the flow of
prioritized users to, from, and between one or more packet
switched radio channels, with each packet switched radio
channel having a maximum tolerable packet transmission

delay, would meet such a need.
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SUMWMARY OF THE | NVENTI ON. The present invention provides a nethod and system
for managi ng packet switched traffic in a cellular 5 t el ecommuni cati ons
system A systemoperator is allowed to nmanage packet traffic for
prioritized users on one or nore packet swi tched radi o channels (PRCHs),
each havi ng awgpsnmgsn t ol er abl e packet transm ssion del ay. Pdygsposioilegs Of
packet calls utilizing the PRCH can be controlled and 10 t hereby the
aver age packet delays on both the uplink and downlink of the PRCH can al so

be controll ed. Probl ens associated wi th conventional contention node
packet swi tched systens in which users eath randomy contend for use of the
PRCH are avoided. In such conventional systens 15 t he nunber of packet

calls on a PRCH is not controlled and the average tine delay for data
packet transm sSVMMARY OFs THE INEENREMEr of users contending for the PRCH

I ncreases. I n one enfodinent. . the invention ¢ ri ses a PRCH manager
function for each b?shee HG5E0S, 1By ﬁr&"ilggg, aspethod ARd FYStRB a cel |

of a cellular sgystemadnaving opecket NBwerdiRA tagdipichamnels.cA 158831 at e
PRCH contrg)l |l er function for each PRCH in the cell is further included. For

each cell,”the RN RIERT PR HEEE™i t A BYREH PPLEREOT hits GHdowednor e
PRCH cont rol | er go thialageOBhERE t 11 F3CHEoR! bALH R 228 usel? dhdncel! - The

PRCH manager perforns the functions of evaluating the service requésts of
the users requeBPThParketofvitfredHradis ghannrl s dF¥B8FHS S| orrdlothaydaiget cal | s

t hat have been gxpali&e Eéﬁg&l@%ﬁ"et%ﬁ&ﬂ%&%ﬂ Q%léaﬁﬁan%én he PRCH

adm ssi on queue and managi ng the active nel 5 of C&l 1. The
PRCH cont rol | er 8f eadketmcahés f upickizdimg thesPREH \dasi bg ocagoisid &a ahhii c,
control l'i pg thereby the average packet delays on both the uplink and
downlink of the PRCH can also be controlled. Problems
associated with conventional contention mode packet
switched systems in which users each randomly contend for
use of the PRCH are avoided. In such conventional systems
15 the number of packet calls on a PRCH is not controlled and
the average time delay for data packet transmission rises
as the number of users contending for the PRCH increases.-
In one embodiment, the invention comprises a PRCH
manager function for each base station, or base stations,
20 controlling a cell of a cellular system having one or more
PRCH radio channels. A separate PRCH controller function
for each PRCH in the cell is further included. For each
cell, the PRCH manager interacts with and controls the one
or more PRCH controllers that control the PRCHs allocated
25 to that cell. The PRCH manager performs the functions of
evaluating the service requests of the users requesting
use of a PRCH, evaluating readmission for packet calls
that have been expelled from a PRCH due to congestion,
handling the PRCH admission queue and managing the active

30 PRCH channels of a cell. The PRCH controllers perform the

functions of supervising ongoing traffic, controlling
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and, controlling traffic congestlon for each individual PRCH__A resource
nanagm—mw—“t‘ﬁ‘t'ﬁe PRCH manager. Wen it 1s necessary
for a user to have access to the 5 “uplink or downlink, or both the
uplink and downlink, of a PRCH of a cell, the PRCH manager function of the
cell is invoked. The PRCH manager functlon may be invoked i q
situations. RMQRWIM of a service request via the network %‘F@ﬁé@{’)’l tack
wi Il invoke the PRCH manager. 10 The PRCH manager will al so be invoked

I f a packet call has been expelled froma -PRCH due to congestion and a
packet call expelled indication is receivw®d froma PRCH controller. The
PRCH manager will also be invoked if an internally generated adm ssion
queue signal is agm:iesamdans. contitdiliingh & rRREE ororgdiRGiens etaip each
grant/deni ed or el.e rant / deni n lved fromt

resource rranager %%l%a{/ll tggc?eq:}esggg xecdebélarg% %a’f \}stfﬁﬁﬁ?%e BREH rFaegger
when:a new user mnt Shé CPR$E nta&agePRCH a user wants to 20 handover to a
new PRCH in a new cel] or,a_ user wants re-establish a | ost connection.

|f a service requestm‘gnr’é’cé?v’é%Fe‘gtsﬁEYPéitﬁ%an‘lslﬁ%\’é;&o BF%E ARESSt Fe Yhequest by
sendi ng an sadm $$19Rk! B4UESIMmT i, herPBEEh Cond abligiks anh BBencHid, Qe at a
time. If any P controller ](.grants t he 25 request, the requestlng user

i s assigned the xdRCEspnai AL PREMaFRCH Tapsgee n&hiosi ghathe sceldnt to
the user via theg RLURLE, R BREL maddifde funcéionwbeoam&b@u #7RCH
controllers grants the adm ssion request, the PRCH manager eval uates

whet her the pacl@vec'aﬂl s§ tuafeinns.y Recebtiite tpﬁ,uta HervicenraqueRCHizdni ssi on
gueue of the cel]

the €Q£§kfggéﬂgcol stack will invoke the PRCH manager.

10 The PRCH manager will also be invoked if a packet call has

been expelled from a PRCH due to congestion and a packet

call expelled indication is received £from a PRCH

controller. The PRCH manager will also be invoked if an

internally generated admission queue signal is generated

15 within the PRCH or a PRCH setup grant/denied or PRCH

delete grant/denied signal is received from the resource
manager.

A service request may be received by the PRCH manager

when a new user wants access to a PRCH, a user wants to

20 handover to a new PRCH in a new cell or a user wants to

re-establish a lost connection. If a service request is

received, the PRCH manager evaluates the request by

sending an admission request to the PRCH controllers of

the cell one at a time. If any PRCH controller grants the

25 request, the requesting user is assigned the corresponding

PRCH and a service grant signal is sent to the user via

the network protccol stack. If none of the PRCH

controllers grants the admission reguest, the PRCH manager

evaluates whether the packet call’s identity should be put

30 in an PRCH admission queue of the cell (temporariiy

suspended) or if the service reguest should be denied.



suspended) or if the service request should be denied. WO 97/ 11568

PCT/ SE96/ 01145 -6- |If the packet call's identity is put in the adm ssion
gueue, a packet call suspend indication signal is sent to the user via the
net wor k protocol stack. O herwi se a service denied signal is sent. 5

I f the PRCH manager receives a packet call expelled indication, the PRCH

manager eval i &mideee Packet call expelled indication by Sﬂfiﬂgﬂ’)@oﬁ]ig
adm ssion request to the PRCH controllers of the cell one at a tine. If any

PRCH control ler grants the request, the expelled user is 10 assigned the
correspondi ng PRCH and a packet call updgte I ndication signal is sent to
t he user. I f none of the PRCH control I'#¢rs grants the adm ssion request,

t he PRCH manager al uat es whe rt e _expel | ed acket all's, identit
shoul d be put g'elﬁ % ehd i, Q'E? 1868 51 2§ hR t151n 8 paBission hey

expél | ed packetqueak) Sl‘ﬁaﬂkdtbeaﬁﬁts‘i@iﬁﬂd indidae ipackeingialils gehdladgity is
put in the adm ssion queue, a packet call suspend indication signal is sent

to the user vi &PEhdsSEt Wtk theoGrHerk &ERt°°°7€1ﬁ%“1‘%se Othexrigq al |

det ach i ndi cat IQvEdN@inisd $8hal Oid Ngadtser. 20 If an internally generated
adm ssi on queue signal is generated, the PRCH manager perfornms adm ssion

queue handl i ng. TheI&dkhe HRGH @Eéﬁ@eglml"ﬁﬁdﬁcm  ingllt BapeREd rranager
i 51 on' queud G La 1 FEY PHER risS® byeluarcBTEHE oREKET otk 1o
t he hi ghes? prlexpleﬂ.ye@am&x:atam bynsehémgjaneaamstmnPﬁéa;hmnn:bothers of
the cell one atPR%Ht contrg erasdgfsaa(e)ncéflq%%set gtar etlme If any PRCH
controller grants the request, the expelled user is
10 . assigned the corresponding PRCH and a packet call update
indication signal is sent to the user. If none of the
PRCH controllers grants the admission request, the PRCH
manager evaluates whether the expelled packet call’s
identity should be put in the PRCH admission queue of the
15 - cell or if the expelled packet call should be detached.
If the packet call’s identity is put in the admission
gueue, a packet call suspend indication signal is sent to
the user via the network protocol stack. Otherwise, a
packet call detach indication signal is sent to the user.
20
If an internally generated admission queue signal is
generated, the PRCH manager performs admission gqueue
handling. The admission queue signal indicates that the
PRCH manager should check the admission queue for queued
25 packet calls. In admission queue handling the PRCH
manager sends an admission request for the highest
priority packet call in the queue to the PRCH controllers
of the cell one at a time. The admission requests are
sent in the same manner as is done for the service request
30 evaluation and packet call expelled evaluation admission

request steps. If any PRCH controller grants the request,



sent in the sane manner as is done for the service request 30 eval uation
and packet call expelled evaluation adm ssion request steps. If any PRCH

C GRt-et-er—grarts—tiTe T equest, VWO 9// 11568

PCT/ SE96/ 01145 -7- the packet call in the adm ssion queue is assigned the
correspondi ng PRCH and a packet call resune indication signal is sent to

t he user. If none of the PRCH controllers grants the req ke resunme
indication 5WO9HII§88al is sent. |f the PRCH nanager receives a set up
grant fromthe resource nmanager of the cell, the PRCH manager will create a
new PRCH controller function for the new PRCH |f the PRCH nmanager receives
a PRCH rel ease grant fromthe 10 resods ce manager, the PRCH manager wil|

del ete the PRCH controller function for the rel eased PRCH BRI EF
DESCRI PTI ON OF tHeE daRKEENGS81A dor bhe opghibssiamdneyeadsi agsdgnedethfet hod and

15 system of the present | ngion by, r . the
f ol I-owi ng det ai?%eﬁg’gga?ﬂ?i gg&\?mgexlh&t%ﬂg%c?eﬁt %lun%e[sﬁgn% \%ﬁt‘& Ec%g%a&b
acconpanyi ng drggMnads yWersenf: td Gthe lsers alIfblmede dEagrhem PREH a

cel lul.ar tel ecommunications system.into which the present i g\t{en%l on 20
may be inpl emerkEErRLErs? gUEANESt e sTEEEunt PRI F5PUME FP6eGRbTOR

architectuge fog;d4A1a Rackeheswi tching functions of a cellular

t el ecommuni cati ons systeminto which the present_invention nay be
i mpl enent ed; 25 If thg) BRCH ganager IPGSivEst ¢ ARECH ﬁ@t‘é&@ﬁ%ﬁ’éefﬁ?msi gnal s

on the downl i nk.and 4l :maﬁﬁgéft&e/eé% Rh12 e8! bREI rukakeM packet radio
channel operating according to The

create a new PRCH controller function for the new PRCH.
If the PRCH manager receives a PRCH release grant from the
10 resource manager, the PRCH manager will delete the PRCH

controller function for the released PRCH.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the method and

15 system of the present invention may be had by reference
to the following detailed description when taken in
conjunction with the accompanying drawings wherein:

FIG. 1 is a block diagram of a cellular
telecommunications system into which the present invention

20 may be implemented;

FIG. 2 illustrates the control plane protocol
architecture for the packet switching functions of a
cellular telecommunications system into which the present
invention may be implemented;

25 FIGS. 3A and 3B illustrate the exchange of signals
on the downlink and uplink, respectively, of a cellular
system packet radic channel operating according to the
present invention;

FIG. 4 is a functional block diagram of packet radio

30 traffic management functions within a cellular system

operating according to an embodiment of the present



present invention; FIG 4 is a functional block diagram of packet radio 30
traffic managenent functions within a cellular system operating according
to an enbodi nent of the present WO 97/ 11568

PCT/ SE96/ 01145 i nvention; FIGS. 5A-5D are flow diagrans illustrating
process Steps followed by the packet radi o channel nmanager function
according to @ng,ggg@i ment of the present 5 I nvention; Pcosessdimsa fl ow
diagramillustrating process steps foll owed by the packet radi o channel
controller traffic supervision function according to an enbodi ment of the
present invention; 10 FIG 7 is flow diagramillustrating process
steps followed by the packet radio chann@l controller adm ssion control

function accordin rfto an enbodi ment of the present invention; FIG 8 is a

fl ow di agram i 1 175 ré‘toinﬁg process steps 15 foll owed by the packet radio

charinel control |l er ®uegesBresDcané rblov WickigramsadLbigh rar iry aroeekedi nent
of the present inventio and EI G Is a flowdiagramillustrating process

: 9
steps fol |l owed %Eeﬁﬁefﬁé](&?@?dré’é? otRPpacKerestRfAE FHARGRT R§nagefynction

according to Ahmceiddasestai tbhesn PefBBAiménty Rt Ofhe [HFEABKED
DESCRI PTI ON Referring now to Fl 1, therein is illustrated a block diagram
of a cellufar t&peRWHAME cations system 100 i nto which the present

nvention ey be | MR ¢ 2 Mow oFabh a1 ithal40pFOMLd ShepH00! | €

control node (MCN) 102, radio network Controllers (R 5’ 104 and T 6, base
followed by the packet radio channel controller traffic
supervision function according to an embodiment of the
present invention;

10 FIG. 7 is a flow diagram illustrating process steps
followed by the packet radio channel controller admission
contreol function according to an embodiment of the present
invention;

FIG. 8 is a flow diagram illustrating process steps

15 followed by the packet radio channel controller congestion
control function according to an embodiment of the present
invention; and

FIG. 9 is a flow diagram illustrating process steps
followed by the packet radio channel resource manager

20 function according to an embodiment of the present
invention.DETAILED DESCRIPTION

Referring now to FIG. 1, therein is illustrated a
block diagram of a cellular telecommunications system 100
into which the present invention may be implemented.

25 Cellular system 100 comprises mobile control node (MCN)
102, radio network controllers (RNCs) 104 and 106, base
stations (BSs) 108, 110, 112, 114, 116 and 118, and mobile
stations (MSs) 120, 122 and 124. Each base station 108,
110, 2112, 114, 116 and 118 controls system radio

30 communications with wmobile stations within the radio

coverage area, termed a cell, of the base station.



stations (BSs) 108, 110, 112, 114, 116 and 118, and nobile stations (MSs)
120, 122 and 124. Each base statlon 108, 110, 112, 114, 116_and 118
ComtTotrs SysStemTradl o 30 communi cations with nobile stations within the
radi o coverage area, termed a cell, of the base station. WO 97/ 11568
PCT/ E96/ 01145 -9- Mbbile stations 120, 122 and 124 communicate with a
particul ar base station,: of base stations 108, 110, 112, 1}gdy 1A8d 118,
dependi ng on WRPUHSBse station' s coverage area the mobi | e |s ocated in.

In FIG1 nobile 5 stations 120, 122, and 124 are shown to be

communi cating via radio interfaces 128, 130 and 132 with base stations 108,
112 and 116, respectively. Base stations-%08, 110 and 112 are connected to
radi o network controller 104, and, base stations 114, 116 and 118 are
connected to radio MpbilenstabiRng diGrolPerandet24 REAMENHEAYR Mittoft rol | ers
104 and 106 are a&i&m%&ge%@&i& meli bgs€ K dtGlonBOdEs 10210 Maliiol €
control node 1012) IS a swtching center that supports the i nter'connéction of
the «cel lular sydiém tig6f ixwedl hefwoArpending onbivhiehc dmeseol stasden’ 802 may
be 15 connected to fixed 126 _b es valent
connections. ThETTXed rf-'ertev\orﬁéwlle is Xojr:?g%& ar}‘l nt g%ng%éﬁgt“‘v\% public
swi t ched t 8l ephenat beiavarzlo , ( PSI N)andi mzegrateedhswnvt@et& dbgmﬁmicattamgor Kk

| S , a packet .switched public dat r k a X 25
oo R K8 e R Cod U MSOBORta (L hn Bhed StaFhcBe: oun as
a particular conbeguigki g 11w Reepkctivglam iEasenkeatesnd ods anloy an

exenpl ary configuration of a systeminto which the gr esent Jinvention nmay be
i npl enent ed. Th@"PAnddAt PR RABREPRY @t iTAdico nefyophcReptroller 104,

and, base stations 114, 116 and 118 are connected to radio

10 network controller 106. Radio network controllers 104 and
106 are in turn connected to mobile control node 102.
Mobile control node 102 is a switching center that
supports the interconnection of the cellular system to
fixed network 126. Mobile control node 102 may be

15 connected to fixed network 126 by landlines or other
equivalent connections. The fixed network 126 may comprise
a internet network, public switched telephone network
(PSTN), integrated services digital network (ISDN}, a
packet switched public data network (PSPDN), or a X.25

20 system. While the cellular telecommunications system of
FIG. 1 is shown as a particular configuration, the block
diagram is intended to be only an exemplary configuration
of a system into which the present invention may be
implemented. The invention has application to any packet

25 switched radio system in which users contend for a packet
switched radio channel (PRCH).

In an embodiment of the invention, cellular system
100 operates according to protocols developed for the Code
Division Testbed (CODIT) Universal Mobile Telephone System

30 (UMTS) project with the PRCH contention mode access

specified for the CODIT/UMTS controlled by the PRCH



25 swi tched radi o systemin which users contend for a packet sw tched
radi o channel (PRCH). In an .enbodi nent of the invention, cellular system
100 operates according to protocols devel oped for the Code D vision Testbed
(CODIT) Universal Mbile Tel ephone System 30 (UMIS) project with the
PRCH contention node access specified for the COD T/UMIS controlled by the
PRCH VO 9AvdDnoides PRIBESAIBIS01145
-10- traffic managenent function of the invention.- The UMIS is a nobile
comuni cation system using direct sequence code division nmultiple access
(DS-CDVA) with a nmulti-rate radio interfgace architecture. In the CODI T/ UMI'S
system5 packet radio service is provi ded to nobile stations 120, 122

and 124 Via ong ole W §aPBGhenEAh it Seathonidihe ). Fhe. ukid. 116

and 118 establishes and term nates one or nore at the request of
radi'o network cinta ohdleile 1mnmdcagsoorsnab¢m eu%m rdlresgdset9ence The PRCH

s a 10 full A QQE C e,9 rated

i ndependent |y onq%gtdgéf'ﬁggryup l%b%%ﬁgan 8 I'n ) ?’BL? atnglarl “ABF€ nobile
station data ratmmp.rttcer&aeekbpeh:(mum barId chanaeml)'r,(lmmp stygteédt kbps
(medi um band channel) 102 can .attach, ti e statiogns to 15
a single ‘%eﬁ' aagmg?%n’c]lﬁﬁ is pﬁvh‘?u 4 tt‘l’pﬂ'f’gﬂ?Ee?/‘é?rdP%B?Pe
stations on a Pfis:ﬁanmmaaa&ﬁeg@s nehpRO | eE&cH'Héé@EtS@iHiﬁbeon
identifier (VC when it grants access. The VCI is represented by a k bit

nunber and ser vEY0 ad1z. uhitfue BdaPEsiliiastaklifkes, E8HNIRAYSR] one by
MCN 102. The PRGH hereSpRERS Lﬁ@d;hkenréaué@t tdfrr@aawtr?etmrﬁoeaméfmgent ed

packets between nobile stations 120, 122 and

104 and 106 or mobile control node 102. The PRCH is a
10 full duplex, asymmetrical channel that can be operated
independently on both the uplink (UL) and downlink (DL)
at variable mobile station data rates up to 9.6 kbps
{(narrow band channel} or up to 64 kbps (medium band
channel). MCN 102 can attach multiple mobile stations to
15 a single PRCH within a single cell. To distinguish
several mobile stations on a PRCH, MCN 102 assigns each
mobile a virtual connection identifier (VCI) when it
grants access. The VCI is represented by a k bit number
and serves as a unique address within the area controlled

20 by MCN 102.
The PRCH is structured in 10 ms time slots to convey
fragmented packets between mobile stations 120, 122 and
124 and the network. On the DL, the mobile control node
102 can send mobile station data packets and information
25 for controlling the access and data transfer on the UL to
one mobile station or simultaneously to a plurality of
mobile stations. On the UL, the mobile stations may share
access to a UL PRCH if within the coverage area of the
same base station. After gaining access to the PRCH, the
30 mobile station transmits the packet to the system over a

physical channel. The logical channel PRCH is mapped onto



124 and the network. On the DL, the nobile control node 102 can send nobile
station data packets and information 25 for controlling the access and
data—transfer—omtheUc1T0o Ohe WODITE statl on or simultaneously to a
plurality of nobile stations. On the UL, the nobile stations may share
access to a UL PRCHif within the coverage area of the same base station.

After gaining access to the PRCH the 30 nobi | e station ' t he
packet to theY¥W¥Bover a physical channel. The | ogical c%%‘?#gghiéa-l i s
mapped onto WO 97/ 11568

PCT/ SE96/ 01145 -11- two physical channels conprising a physical data

channel (PDCH) and a physical control chdnnel (PCCH). Two base station
transceivers are required for supporting one PRCH Referring nowto FIG 2,
therein is illuswpapkysidad Shannglsteamprisingka Rwsisalt fatpachannedwi t chi ng

functions of th T, S. -t | S QR t bi l.g statjon
protocol stack ? )ééj‘%/gac%ﬂr#p}ﬁcggsggg%ié m‘%r%ﬁngger&gsg},}' da aqltf Ak contr ol
(DLCy | ayer 204 statixerittanaceiesscané raquikdd) fdm pappdifingpdet PRCHQhySI cal
| ayer 208. On the 10 networ k_si 3 t he. net work pr.qtocol séa Kk
(NWPS) 220 conpr i sESESFFRAELEPE Tyttt 270 ERETSLDLE [hjuptsaced the,

| ocat ed wi tshi n @irbbgéot e MkN200 BHE tie PREkEE SEDAAS ngAY¥Bhct MM otl4
| ocated within the base station_and MCN or RNC, and a physical |ayer 216.

15 The &&EnECRITINESs pikdie Bebile StEELPR) themabilef skl k | ayer

202 provides the,Rreksl SQlcK GRsPEs)! B sMebhh:S stlsahl 9&»:5?&{31%_5’15 £, ,net wor k
| ayer 210 provides the functions of registration, authentication, assigning

and adni ni st er i Wgteclinkegnerekr DAE) ntaYeyr 20pack Meddumacess cortadr k.
During a packet ﬁﬁﬂd% ﬂ&@%rcﬁ%g,e@ﬁﬁﬂ'ﬁﬁélﬁﬂ?s@cal layer 208. On the

10 network side, the network protocol stack (NW/PS) 220

comprises a network layer 210 and a DLC layer 212, each
located within either the MCN or RNC, a medium access
layer (MAC) 214 located within the base station and MCN
or RNC, and a physical layer 216.

15 The connectionless packet service (CLPS) entity of
network layer 202 provides the packet service to the
mobile station. The CLPS of network layer 210 provides
the functions of registration, authentication, assigning
and administering VCIs and interfacing to a packet data

20 network. During a packet call, the CLPS entities use a
logical link administrator (LLA} to initially route packet
service set-up signals via a dedicated control channel
(DCCH and CCQC). After the packet service set-up, the
mobile station is attached to a PRCH and all messages

25 between the CLPS, including mobile station data packets,
are passed through the DILC to a packet-radio (PR} control
entity. The PR entity is also responsible for normal
mobile telephone system functions such as handover,
connection re-establishment, etc.

30 The packets to be transmitted on the PRCH are

fragmented, protected with a block code (BC) for detecting



| ogi cal link adm nistrator (LLA) to initially route packet service set-up

signals via a dedicated control channel (DCCH and CC). After the packet
service set-up, the nobile station is attached to a PRCH and all nessages
25 bet ween the CLPS, including nobile station data packets, are passed

through the DLC to a packet-radio (PR) control entity. The PR entity is

al so responsiyibefisgg nor mal nobil e tel ephone system functi poesEeoil4ss
handover, connection re-establishnent, etc. 30 The packets to be
transmitted on the PRCH are fragnmented, protected with a block code (BCQ
for detecting WO 97/ 11568 12-

PCT/ SE96/ 01145 -12- transm ssion errors }m the receiving side,

convol utional | v 23609895 Ar%q{,!rga&fp | Ldee SMiinhCh t X . pl exer
(MJX) and thent transrr%?te over Shh% Pc[%%l).%t‘:' ggen't ?%999%%%?%n e.g.
f or “power cont remgodedy ahserlsaved (IL) amsfierhed thirmpughea RGOH.ipleart he
recei ving side, fra tsS a ecqQnst.ruct ed om recejved sanpl es,
reassenbl ed i r{n@& ngggttq‘s?n £§1an%smﬁfr%rdwa?‘§erd H’?o ﬁﬂ%‘con?&‘?%f\l ess
packet service {fidiMatdehnitye.§henfer blpmmierdeeotderobn ity r @debvi Bg si de
detects the recei pt of an 1Q erropeous packet fragnent, a packet radio
cont rol fuﬁctioﬁr%ﬁﬁ%g&g e & & "ssicgh.th'ﬁ TRISIYRRP §9SBent®B0 there
may be several PR{Jtfertissidrebuierdn3tRigrédes £6h | She ORbEiveR damphase
stations 108, 110, 112, 114, 116 and 118. 15 Referring now to

FIGS. 3A and DBeessenidedi n aREC| | IRRSkeSSed t3Nd exdranatded sitgnal 8 on the
upl i nk (UL) andc&%ﬁtiiehﬁég-)packgﬁ P&&hi kel m&f& énE?éaJ Ul FhedYs I BKRCH
operating according to the present 1 nvention. FIGS 3A

decoder on the receiving side detects the receipt of an

10 erroneous packet fragment, a packet radio control function
requests its retransmission. In cellular system 100 there
may be several PRCHs distributed among the cells
controlled by base stations 108, 110, 112, 114, 116 and
118.

15 Referring now to FIGS. 3A and 3B, therein are
illustrated the exchange of signals on the uplink (UL) and
downlink (DL), respectively, of a c¢ellular system PRCH
operating according to the present invention. FIGS. 3A
and 3B show the signal exchanges between a mobile station

20 (MS) 300 and the network (NW) 302. Mobile station 300 is
shown functionally as wmobile station protocol stack
{MS/PS) 218 and mobile station system manager (MS/SM) 220.
Network 302 is shown functionally as network protocol
stack (NW/PS) 222 and network system manager (NW/SM) 224.

25 The protocol stack is responsible for data transmission
and the system manager is responsible for control and
supervision of the connection between the network and the
mobile station.

For uplink (UL) packet transmission and reception the

30 following scheme is used (the steps correspond to the

numbering of the arrows in FIG. 3A).



and 3B show the signal exchanges between a nobile station 20 (M5) 300
and the network (NW 302. Mobile station 300 is shown functionally as
nokt+te—statTomprotocor stack (V5 PS) 218 and nobile station system nanager
(Ms/ SM 220. Network 302 is shown functionally as network protocol stack
(NWPS) 222 and network system nmanager (NWSM 224. 25 The protocol
stack is responsible for data transm ssion and the system nriRg '
responsi bl e f¥O%81% ol and supervision of the connection bet vvegd;/lm%ﬁe
network and the nobile station. For uplink (UL) packet transm ssion and
reception the 30 follow ng schenme is used (the steps correspond to the
nunbering of the arrows in FIG 3A). A 97/ 11568
PCT/ SE96/ 01145 -13- 1U. The MS/PS 218 can send three different kinds of
packets to the NW PSL22 TheyMspS \JiiBcRan anid shaek ibhifeagnenkinds of packets
requiring acknow edgnent : [ t ai ni ng
user- data; and [err] pfcﬁ%lé%sc%%ttgenyﬂépﬁs%azrz'dgc'[wy vom'ftﬁﬂ%?}gg%‘%g%%ed
downlink reports (DLRs). dgknowpPeddresrs: .not requiring acknow edgnent: [err]
packets containing only DLRs. _10 _— A SR t in M5/ SM 220
when a packet requiring aac'knoﬁfglaeg?rsenﬁe us}régﬂt?dﬁo t eggﬁ'le%gf expires before
an acknow gdgnent is receiveds thepjaaitat coataimiriglersed Hatbe dmbst. 2U.
For all UL data packets, quality sanples are 15 nt, to NW SM
rT‘BSf&Fe {

. sent,
224. At the end of the UL palket B? t CRGHERGh S5 9BRR (M tHhe NW SM

224 piggy-backed downlink reports (DLRs).
b. Packets not requiring acknowledgment:
L packets containing only DLRs.
10 A timer is set in MS/SM 220 when a packet

requiring acknowledgment is sent. If the timer
expires before an acknowledgment is received,
the packet is considered to be lost.
2U. For all UL data packets, quality samples are
15 sent to NW/SM 224. At the end of the UL packet
a packet stop signal is sent to the NW/SM 224
indicating that the last quality sample has
been sent for that particular packet.
3U. After receiving a UL data packet, a UL packet
20 report is sent to NW/SM 224. 'Ijhis report
contains information required for traffic
supervision.
4U. If the UL packet contains a piggy-backed DLR or
if the packet is a stand-alone DLR, the DL
25 quality estimate is extracted and forwarded to
NW/SM 224.
5U. If the transmitted UL data packet requires an
acknowledgment, an acknowledgment message is
sent from NW/PS 222 to the MS/PS 218. The
30 message can be either stand-alone or piggy-

backed on a DL mobile station information



indicating that the last quality sanple has been sent for that particular
packet. 3U. After receiving a UL data packet, a UL packet 20

report is sent to NW SM 224. This report contains information required
for traffic supervision. 4U. |If the UL packet contains a piggy-backed DLR
or if the packet is a stand-alone DLR the DL 25 qual ity

estimate i s gudopak@d and forwarded to NWSM 224. SU. |f péesekssangsitted
UL data packet requires an acknow edgnent, an acknow edgnent nessage is
sent from NWPS 222 to the M5/ PS 218. The 30 nmessage can be
ei ther stand-al one or piggy- backed on al4DL nobil e station information

WD 97/ 11568 . I PCT/ SE96/ 01145 - 14-
packet. 6U. Upon recei \S/E'H}%ke%n acknow edgnent in MS/PS 218, A packet
acknow edged signal is sent to M5/ SM 220. If no acknow edgnent is received
before 5 6U. tUport reeeiving ciueelinowl Sigent dihoMs/PSp2Y&S, a
packet | ost nessage is sent to.the M5/ 220. [For . DL acket transm ssion
and_ reception the fol IOWHg e REFECY g%%ee‘g s(lt%lsl"épggﬁ'br?‘és'ﬁ%}rﬁyto t he
10 nunbering of the agzowstf ndrl &ckidd)ledbient The MLEPSr&R 2beedresend
three different kinds of packets to thg M5/ PS 218, two_of -which require
acknow edgment . a. Pack® stinsFuiiPtRgUERh ol ctffifert abpye expires,

[err] packets contai n Ehdkeer 185t desdBde is sent to the MS/SM 220.

For DL packet transmission and reception the
following scheme is used (the steps correspond to the
10 numbering of the arrows in FIG. 3B):
1D. The NW/PS 222 can send three different kinds of
packets to the MS/PS 218, two of which require

acknowledgment .
a. Packets requiring acknowledgment:
15 . packets containing user data; and
] packets containing user data with
piggy-backed acknowledgment /no

acknowledgment (ack/nack) information
for previously received UL packets.
20 b. Packets not requiring acknowledgment:
] packets containing only ack/nack
information for previously received
UL packets. _
A timer 1is set when ©packets requiring
25 acknowledgment are sent. If the timer expires
before an acknowledgment is received, the
packet is considered to be lost.
2D. When a DL data packet is transmitted, a DL
packet report is sent to NW/SM 224. The report
30 contains information required for traffic

supervision.



[err] packets containing user data with piggy-backed

acknow edgnent/no acknow edgment (ack/nack) information for previously

r 20 — D. Packets not requiring

acknow edgnent : [err] packets containing only ack/nack information
for previously received UL packets. A timer is set when packets
requiring 25 acknow edgnent are sent. If the, 1§45 1 es
before an ackMQ#d¥¥ent is received, the packet is con5|dere ge | ost .
2D. When a DL data packet is transmtted, a DL packet report is sent to

NW SM 224. The report 30 contains information required for
traffic supervision. WO 97/ 11568 -15-

PCT/ SE96/ 01145 -15- 3D. Wen receiving a DL data packet in M5/ PS 218,

qual ity sanples are 3Rtr dthesd regeivany # rBlimedatfd PRekett SnMEESRE BIB., At the
end of the DL packet, a p n

220 indicating that the | uz’tk']'eitte{all ?iégm%# Ex{?? %%%183%% S%40r that
particul ar packet. 4D. Aéncbrseme:wmsgsu packet Ast te segthadf 'taleqmﬂ ity
estimate is sent to I\/S/PSZ This estijmate is, a _neasure of t lity of
the entire 10 eft ?@ﬁf‘e'éns'f?% E'[']Lgnage 18 R*Rbuhei por t

(DLR) conta ning an ack/ n@@ck ifaseaginAtthat thellidsy gaaligy @ampléaids to
each received DL packet containin

NW PS 222 for

10

15

20

25

30

been sent for that partlgufgfrpacket.

4D. After receiving a packet stop signal, a quality
estimate is sent to MS/PS 218. This estimate
is a measure of the gquality of the entire
packet sent on the DL.

5D. A DownLink Report (DLR) containing an ack/nack
message and a quality estimate is sent to NW/PS
222 for each received DL packet containing user
data. The DLR can be sent either stand-alone
or piggy-backed on a UL user data packet.
After receiving the DLR in NW/PS 222, the
quality estimate is forwarded to NW/SM 224.

6D. If the ack/nack information in the DLR contains
an acknowledgment, a packet acknowledged signal
is sent to NW/SM 224. If no acknowledgment is
received before the timer introduced in Step 1
above expires, a packet lost wmessage is sent to
the NW/SM 224,

Referring now to FIG. 4, therein is a functional
block diagram of packet radio traffic management functions
within a cellular system operating according to the
present invention. The functionality of the packet radio
traffic management, which is logically located in the
NW/SM 224, comprises three main blocks. PRCH manager 402,
resource manager 404 and PRCH controllers 406a, 406b, 406c

and 406d. Normally, there is one PRCH manager 402 for



data. The DLR can be sent either stand-al one 15 or

pi ggy- backed on a UL user data packet. After receiving the DLR in NWPS
222, the quality estimate is forwarded to NW SM 224. 6D. |f the ack/nack
information in the DLR contains an acknow edgnent, a packet acknow edged

si gnal 20 Is sent to NWSM 224. |f no acknow edgnent is
recei ved bef qugedfi8ed | MBr introduced in Step 1 above expir esT/sessprmatet | ost
nmessage is sent to the NW SM 224. Referring nowto FIG 4, thereinis a
functional 25 bl ock di agram of packet radio traffic nanagenment functions
within a cellular system operating accorgé ng to the present invention. The
functionality of the packet radl o traffl management which is logically

| ocated in the NWSI\/L224 o

resource manager 35 4PEFY I5 con roI Frere%’ a Lgfééé 45%9:61%@%3” 402, 30

Nor fral |y, ther esugpoatte hb¥eH chanages ced2, fciere 13\0)195/?121368anager 402
PCT/ SE96/ 01145 -16- each basetTﬁt ation of t he system a_base station

supports nore tfRh s358 cetd BrRHmReT RE BRE ﬁﬁﬁﬁ%}é‘rerfoéo?%r 4080n cel | .
The nunber of PREgE coid ra@lelier 3effds &dhe 4RGBe2Ndr 4DREHs daR@dargn the

nunber "of PRCHs necessary 5 and, resources available, for packet
switched t?aff i endn weseuzees availahle  cfBBPIRKAL SWORRReH THAELiL dRere are

four PRCHs in the, géidl m%&@ﬁ@%&a&h&aklsﬁo@&%{ Qs .ONe PR areThe PRCH

manager 402 is I1nvo en it 1s necessary for a user to have access to a
PRCH of the cel fould (PRCHeRim diheakedbt. a BaghvPRE@ cogbrsliler gonteold/NoRE 222

| nvokes the PRCi;heﬁnage{,h O%Rcah%anggérweisélqgw\é’kgi E%Jhe% Fe is

necessary for a user to have access to a PRCH of the cell.
10~ Receival of a service request via the NW/PS 222 invokes
the PRCH manager 402. The PRCH manager 402 will also be
invoked if a packet call has been expelled from a PRCH due
to congestion and a packet call expelled indication is
received from a PRCH controller. Additionally, the PRCH
15 manager 402 will be invoked if an internally generated
admission queue signal or a PRCH setup grant/denial or
release grant/denial signal from the resource manager is
received.
A service request could be received in any of the
20 following situations:
1) A new user wants access to a PRCH to initiate
packet switching service.
2) A user wants to make handover from a PRCH of
another cell to a PRCH of the cell in which
25 PRCH manager 402 is located.
3) A user wants to re-establish a lost PRCH
connection.
4) A user wants to update its traffic
requirements, see below.
30 BEach traffic event listed above results in a service

request being forwarded to the PRCH manager. The service



I nvoked if a packet call has been expelled froma PRCH due to congestion
and a packet call expelled indication is received froma PRCH controller.
AddrtTomattTy,The PRCH 15 manager 402 wll be invoked if an internally
generated adm ssion queue signal or a PRCH setup grant/denial or rel ease
grant/deni al signal fromthe resource nmanager is received. A service
request could be received in any of the 20 follow ng sit | ael) A
new user want ¥OVHUE$E to0 a PRCH to initiate packet smﬁtchiﬂgﬁgggeﬁgg% 2)

A user wants to make handover froma PRCH of another cell to a PRCH of the

cell in which 25 PRCH manager 402 is |ocated. 3) A user
wants to re-establish a lost PRCH corffection. 4) A user want s
to updat e its traffic requirenents, see below 30 Each

traffic event |ireougshbesrtaiasinformaticne neicesspEyukt SyailHgtion it ded to

t he PRCH manager seLyj [ 115 .
PCT/ SE96/ 01145 -sff-m(régqgg' bE€e evaidation’ Faicrion e Sy o35 at i on

by service requesiz.evZheatnfmrrfagioni dnclhiBsof PRCH nanager 402. The

i nformation includes; [ er T¥%e of  request 5 [err] Requi r ed
estimated average us&r dat¥P% 4 a8 ®Bterr] (scaled to the maximum user
bitrate of $he PRCH) « Thi Reg@ivid 2% imapad aaeeRifeaRicar fatar teachi®f the UL

and DL. [err] Requi red_estinmated maxinmum user data traffic,
P, (8caled to the maximum user bitrate of the
PRCH) . This comprises separate parameters for
each of the UL and DL.
. Required estimated maximum user data traffic,
10 P.ax (Scaled to the maximum user bitrate of the

PRCH). This comprises separate parameters for

each of the UL and DIL.

° Priority, Pri. This parameter can assume a
value within the interval [0O,Pri,.]- The
15 priority can be assigned on the basis of the

mobile station initiating the call or being

called, or on another basis.
A service request is evaluated through the service
request evaluation function 408. In the service regquest
20 evaluation, the PRCH manager 402 sends a PRCH admission
request for a packet call to cne of PRCH controllers 406a,
406b, 406c, or 406d. PRCH manager 402 will try each PRCH
controller 406a, 406b, 406c, or 406d until admission is
granted or the packet call is not admitted in any of the
25 PRCHs. If the packet call is not admitted in any of the
existing PRCHes (the PRCH admission request is denied by
all PRCH controllers 406a, 406b, 406c, and 406d), PRCH
manager 402 decides if the service request should be
denied or if the packet call should be put in the
30 admission queue 420 by using the admission queue handling

function 410.



10 Plerr] (scaled to the maxi numuser bitrate of the PRCH).
This conprises separate paraneters for each of the UL and DL. [err]
Priority, Pri. This paraneter can assune a value within the interva
[OPri[err]] . The 15 priority can be assigned on the basis
of the nobile station initiating the call or being called, or on another
basis. A servigshfgsest is evaluated through the service reegvweséninds

eval uation function 408. In the service request 20 eval uation, the PRCH
manager 402 sends a PRCH adm ssion request for a packet call to one of PRCH
controllers 406a, 406b, 406c, or 406d. PRCH manager 402 will try each PRCH
controll er 406a, 406b, 406c¢c, or 406d unt?$ admi ssion is granted or the

packet call is not mtted in y qf the .25 P .1 f the packet cal
is not adnitted in & yPSFE?EeC ggsﬁﬁﬁﬁe RCFk f?%eggggifﬁéhiggFB r&quest is
denied by all PR&hberurting besgendidta, 14060 nodQ6Eormattiot)68) al Riked anager
402 decides if the service request should bezggnied or, if t?g packet cal
shoul d be put iRetgrchepged e8| BRE HRETE - 4210F e uBRTiEY FalidtE #9ton queue

handl i ng funCtigPaéé&Lin th¥Oa @i sbieB8quene, a service denied signal is
PCT/ SE96/ 01145 packet call placed in the adm ssion queue is tenporarily

suspended, 5i . e. 8eRb tnfthenieesn | 5f Aheomagked trllichangbe pRasrsbin he
users. If the pgﬁéegdﬁgééﬁdﬁsdy%$eplgﬁgdpkégtﬁghgagp EEEBPm€U9M§’u§%£§erV'Ce

deni ed signal i to the user. If the packet call 1s to be placed
in the adni ssi obygeending s pRREEE nbmbly cruspeidr bedidat igredahglsendi ng a

g?gﬁgf fg'ieigfeggd AN SR a0 P dRah1.8 Paskek 8R! Lighde kede Ol GAt 1 on
in PRCH manager 402 from a PRCH controller when a packet

10 call is expelled from a PRCH due to congestion. A packet
call expelled indicétion signal is evaluated through the
packet call expelled evaluation function 422. In the
packet call expelled. evaluation function 422 the PRCH
manager 402 sends a PRCH admission request for the

15 expelled packet call to one of PRCH controllers 406a,
406b, 406c or 406d. PRCH manager 402 will try each PRCH
controller 406a, 406b, 406c or 406d until admission is
granted or the expelled packet call is not admitted in any
of the PRCHs.

20 If the packet call is not admitted in any of the
existing PRCHs, PRCH manager 402 decides if the expelled
packet call should be detached or if the expelled packet
call should be put in the admission queue 420 by using the
admission queue handling function. If the expelled packet

25 call placed in admission gueue 420, the packet call is
temporarily suspended and a packet call suspend indication
signal is sent to the user via NW/PS 222. If the expelled
packet call is not placed in the admission queue 420, a
packet call detach indication signal is sent to the user

30 via NW/PS 222.

A packet call admission queue signal indicates that



i n PRCH manager 402 froma PRCH controller when a packet 10 call is
expelled froma PRCH due to congestion. A packet call expelled indication
si grat—rs—evartated tnroughn the packet call expelled eval uation function
422. In the packet call expelled evaluation function 422 the PRCH manager
402 sends a PRCH admi ssion request for the 15 expel | ed packet call to
one of PRCH controllers 406a, 406b, 406c or 406d. PRCH nanaﬁeﬂSE%%lxg Il try
each PRCH conW®?713%$68406a, 406b, 406c or 406d until admission 1§ granted or
t he expel l ed packet call is not admtted in any of the PRCHs. 20 | f
the packet call is not admtted in any of the existing PRCHs, PRCH manager
402 decides if the expelled packet call siBuld be detached or if the
expel | ed packet call should be put in the adm ssion queue 420 by using the
adni ssi on queue thndidmigsiomcieyn. 429 ﬁh%lléxb%lCFI&Fkﬁgeke?hQ@dmisééw pl aced
I n adm ssi on que 20, cket | L 19 sysnRapd a
packet call susp%'gedé"l %é?%%[ei“% é? eg%%gts:ége tg{)git %S\l%e%éw a %%fg%gzzz. | f
t he expel |l ed packméraraid desimes. pl mgeatket tchdladdnissiom gmeue 428nah packet

call detach indigcation sigpal is sent tq the user 30 La PS.222. A

packét call adni ’s,%ieé’ﬁl&ﬁ’é%g whrgagh e PO 2R o gpeve ‘\ﬂbdg’r‘?%%z??mn

PCT/ SE96/ 01445 -4£o. t hg atid 28m98s ve Uguedi20 hahal i g bearcdtaehedhe TRRCH

adm ssi on queue si gnal gsé be generated by a . tiner set as the system
tS

operator desir esmanagay, 5 a38RCE AYPH s§ien L uGTal £Pe Wirapaskey

through the adm ggj 0N A¥aeealriulidyd b6 ih The hidRest Igridhatgdabssi on
queue handling function the PRCH manager 402 sends a PRCH adm ssion request
for the packet one of PRCH controllers 406a, 406b, 406c or 406d. PRCH

manager 402 will send the admission request to each PRCH

10 controller 406a, 406b, 406c or 406d until admission is
granted or the packet call is not admitted in any of the
PRCHs. If the packet call is admitted to any of the
PRCHs, a packet call resume indication signal is sent to
the user via NW/PS 222.

15 PRCH manager 402 also decides when it is necessary
to set up a new PRCH or release an existing PRCH through
the PRCH management function 412. In the case of both
PRCH setup and PRCH release, a step up or release request
signal is sent to resource manager 404 which controls the

20 allocation of system resources for PRCHs. Resource
manager 404 either denies or grants the request by sending
a setup request grant or a setup request denied signal to
PRCH manager 402 or sending a release request grant or
release request denied signal to PRCH manager 402.

25 Each PRCH contrcller 406a, 406b, 406c and 406d
supervigses the traffic on one PRCH of the cell. There is
one PRCH controller for each PRCH in a cell. Each PRCH
controller 406a, 406bf 406c and 406d receives traffic
information on the PRCH that it controls from NW/PS 222

30 in a packet report. The packet report is evaluated by the

PRCH traffic supervision function, 414a, 414b, 41l4c or



call in the adm ssion queue with the highest priority to one of PRCH
controll ers 406a, 406b, 406c or 406d. PRCH nanager 402 wll send the

adm ssion request to each PRCH 10 controller 406a, 406b, 406c or 406d
until admi ssion is granted or the packet call is not admtted in any of the
PRCHs. If the packet call is admtted to any of the PRCHs, a packet call

resunme indi cafvbgqm%hgnal Is sent to the user via NWPS 222.pcTiSES6/01145 PRCH
manager 402 al so declides when it is necessary to set up a new PRCH or

rel ease an existing PRCH t hrough the PRCH managenent function 412. 1In the
case of both PRCH setup and PRCH rel ease,.a step up or rel ease request
signal is sent to resource nmanager 404 vﬂ?’ch controls the 20 al l ocation

of systemresou or ,PRCHs SpRikE e ager, I th as or
grants the requg?gbyg%rentcﬂend:e%egg ap req'uest g%gﬁfégrétg&ée %nﬁ:(a?glc?ﬁest
deni‘ed signal t énR¥eHpavkagarepé@? be weddtogderidel éhseew pgobet aldst or

rel ease request denjed signal. to PRCH ager 402. 25 Fach PRCH
control |l er 406a%3"4 %b,ag‘&g%"ce%nlif 4% Prs@éerq&rggggt ﬁéetf’%?lfi%d%sd‘ﬁé’ PRCH of
the cell. Therecbatgse PREELcontrebbel hesbeaahePRGY i 9164 cebhenEagh PRCH

controll er 406a, 406b, 406c and 406d receives traffic information on the
PRCH that St copdrbssiony geangePI D xecsbved fnom, PRGH eanageroff2. fhe packet

Liggrg r' s ew)‘ ggﬁ%@%&é}? R iheal LhC caEPBa¥kSE ORefIC RN a14bA de 414D,

PCT/ SE96/ 01145 uged teddecids kthdheePRCHNrorgERtiotheonktol nfundricgont ai ned
(5 the Backet SRR lolacihs SEC el ! nazakchual p, Sapdye ! Lo

or 416d, when aalready admitted packet call due to PRCH overload. 1In

10 this case a packet call expelled indication signal is sent

to the PRCH manager. The PRCH manager then decides if the

packet call should be temporarily suspended or detached

through the packet call expelled evaluation function 422.

Depending on this decision, the users are informed by a

15 packet call suspend indication signal or a packet call

detach indication signal.

Resource manager 404 controls the allocation of
system resources for packet radio channels. The PRCH
manager 402 may request that a new PRCH be set up or

20 released by sending a PRCH setup/release request to
resource manager 404. The PRCH manager 404 continuocusly
monitors the size of the admission queue 420. Whenever
the total requested traffic of all packet calls in the
admission queue P, exceeds a limit P,, PRCH set for the

25 admission queue, a PRCH setup request is sent to the
higher level resource manager 404. If P,, PRCH is set to
zero, the PRCH manager always requests more resources as
soon as the existing PRCHs are full. As soon as the
number of users attached to a PRCH is zero, a PRCH release

30 request is sent to the resource manager 404. If granted,

the PRCH is released.



5 adm ssion request is received from PRCH manager 402. The information
contained in the packet report may al so be used to decide if the PRCH
comgesttTon control tunction, 418a, 418b, 418c or 418d, should be used to
expel an already adm tted packet call due to PRCH overl oad. In 10 this
case a packet call expelled indication signal is sent to the PRCH nanager.

The PRCH manager then decides if the packet call should be Péiﬁﬂ%ﬁ?kéy
suspended or through t he packet call expelled evaluation function
422. Dependi ng on th|s decision, the users are inforned by a 15 packet

call suspend indication signal or a packet call detach indication signal.
Resour ce manager 404 controls the all ocat2len of systemresources for packet
radi o channel s. The PRCH rmanager 402 nay request that a new PRCH be set
up or 20 r el easedPRGHsEARRIRY £IIRAIS ARG candasdlereqhler. t40¥vsource

404. Th 0 h
manager ngckb@:z{r}gé\%gr ?éecﬂﬁg | ML RY 1P Y %atsﬁe?t?%\?for‘ig the

adm Ssi on queue he t ot requested traffic o packet
calls in the admasdiconetwerle ¢jramofllexseand mobile tcobftepil ] neREH ofeta f or t he

25  adm ssion u aPRCH set request s sent to .t hi gher,_.| evel
resour ce rranagercgigﬂiétfsﬁ r]sulf’ﬁzdf’ éh cftysr‘gmzel[l;% t’h’er}gﬁc:l—lgrran%r
al ways request s 48tAlr esmplarmtationoma3ds bée fAxi eith@r PREHEware fou | . As

soon as the nunber_ of users attache a is zero, a PRCH rel ease 30
request is sent saF tMREer eSHUFR &2 n‘éﬁt‘g’g‘é‘ﬁt&ﬁﬁ | parwatiee #nd; RREpPERYS S

rel eased. 3%5 in conjunction with one or more processors.
PCT/SE96/01145 -21- manager 402 and PRCH control |l ers 406a, 406b, 406c¢c

and 406d may be Fiﬁﬁﬂe@ﬁﬁﬁﬁeén@n%‘#ttwebéé’ﬁ implenpnting these types of
functions are well known in the art.

10 Referring now to FIGS. 5A, 5B, 5C and 5D, therein are
shown traffic flow diagrams illustrating service request
evaluation, packet call expelled evaluation, admission
queue handling and PRCH management process steps,
respectively, followed by PRCH manager 402 according to

15 an embodiment of the present invention.

The PRCH manager 402 receives an input while in the
wait state of Step 502 of FIG. S5A. The input may be a
service request, a packet call expelled indication, an
internally generated admission queue signal or, a PRCH

20 setup grant or denied signal or release grant or denied
signal received from resource manager 404. At Step 504
it is determined if a service request was received from
NW/PS 222. If a service request was not received, the
process moves to Step 534 of FIG. 5B. If, however, a

25 service request was received, the process moves to Step
506 and begins the service request evaluation.

The service request evaluation of Step 506 involves
requesting PRCH admission in Steps 508, 510, 512, 514,
516, 518 and 520. The service request evaluation is

30 repeated for each PRCH controller 406a, 406b, 406c and

406d, sequentially, until admission to a PRCH is granted



radi o network controllers and nobile control nodes of a cellular system
such as the systemshown in FIG 1. The 5 actual inplenentation may be
in either hardware or software, or in a conbination of hardware and
software, operating in conjunction with one or nore processors. Processors
and software for inplenmenting these types of functions are well known in
the art. 10 woermseeferring nowto FIGS. 5A, 5B, 5C and Se¢rsseasssn are
shown traffic flow diagrans illustrating service request eval uation, packet
cal |l expelled eval uation, adm ssion queue handling and PRCH nanagenent
process steps, respectively, followed by PRCH manager 402 according to 15
an enbodi nent of the present invention. € PRCH manager 402 receives an

i nput while in e ' f St o] I I nRYt be a
service request for}an\ggtll;&g?gg%%&enx'pel e%glgﬁd%ggt%%l?%fr?—%g%{e?ﬁgl ?gr?élgsener at ed
adm ssi on queue asPRAH| adwissioRRERHNIEBt tosebepfyPRCH contdeililedssages,l or

rel ease grant or ni si gna ceiyed fromresource nmanager 404. At Step
504 -t is deterr?i(’% “ :3365 g’ér%/?é(’: : réﬁéﬁegf°ﬁﬁgsr§b€g} Ve fr 5%} RS2 | f
a service requesis VWRCHOhar&fsti V&IR WwRELHr 66£5S8 Feeponke. St efhS3dr@i Fl G
5B. If, hqowever, a 25 servi ce request was received, the process noves

to Step 506 and "BE8PRE 4P R&FIPALEal LY RRacks akuSEER B12THe derermine equest

eval uation of  St#prhES 4 MeabyRse MARIBEEH b RRGEL 3SR ddhtTbePS 08,
510, 512, 514, 516, 518 and 520. The service request evaluation 1s 30

repeated for ead?SPRCH ¥&Mt rdlier o408963406b1f 406c zarRPoDBEd hasegbeen i al |y,

until adm ssion 3 oS g £ 7 :
T/ SEQG/ 01145 _rtéa%_e vERCH HeS p 05 AE L thoves YRR £4 1088 wait state of 510.

If, however, it is determined at Step 512 that a response

10 has been received from PRCH controller 406a, 406b, 406c
or 406d, the PRCH admission request process is completed
and the process moves to Step 514, where it is determined
if the response is an admission grant. If the response
is an admission grant, the service request evaluation

15 process is completed at Step 520 and the process moves to
Step 522.

If, howevexr, at Step 514, it is determined that the
response is not an admission grant, it is an admission
denied response, and the process moves to Step 516 where

20 it is determined if the current response was sent from the
last PRCH controller to which an admission request could
be sent. If it was not the last PRCH controller, the
process moves to Step 518 and continues the service
request evaluation process of Step 506 for the next PRCH.

25 | The service request evaluation process of Step 506 is
repeated until an admission grant response is received
from PRCH controller 406a, 406b, 406c or 406d, or, until
all PRCH controllers have denied admission. When the-
service request evaluation process is completed the

30 process moves to Step 522.

At Step 522 it is determined if an admission grant



or no PRCHs remain. At Step 508 PRCH manager 402 sends a PRCH adm ssion
request to one of PRCH controllers 406a, 406b, 406c or 406d._The pracess

t hep—rreves—to—StepP 510 as PRCH manager 402 waits for a response. The PRCH
5 manager 402 periodically checks at Step 512 to determ ne whether a
response has been received from PRCH control |l ers 406a, 406b, 406c or

406d. I f no response has been received, the process nove Fq?g% fast e
wait state of 11568  however, it is deternined at Step 5? g6t’6la
response 10 has been received from PRCH control |l er 406a, 406b, 406c or

406d, the PRCH adm ssion request process is conpleted and the process noves
to Step 514, where it is deternmned if t8% response is an adm ssion grant.
If the response is an adm ssion grant, the service request evaluation 15
process is conpkespensg Wwtereseivaddfrae prYcBREH nerixaldestep IS2an |1

however, al SteRanfdeidn orinl el PARAVEAAE LN RGROUSACLILIVY, Ae

t
adm ssi on grant, I's an adm ssi on denied response, and the process noves
to Step 516 whepeo@éss movesi so (Bitegr GRhewhere Bheervice grantspigrad Wwas sent

fromthe last PRCH controller to .which LSS on_request | d,be sent.
If it was not tRA8Fak? PRI FS |t§‘F, ?‘?’Hggg}’ g@ésspﬂ%wlgggt?po%ﬂe%h’?w and
continues she sSpi¥téss MRUehbvey alclEtepn 5pLOSESEI@S 5Bl epIbbhdwveirhe next
PRCH. 25 The service request eval uationsgrocess of, Step 506 is repeated

until an adni ssPBNSERRR2Z dbpdfsetearmided; FRat (3D APREALIEENITINY 8284064,
406b, 406c or 4QGdeiPtd £¥Hn |afy) | PRIRCRHRRLL DbL CEBe NB¥E N inRH R0 HLSSI ON.

When the service request evaluation gr ocess i s congl eted the 30  process
noves to Step 532epAR28St eptsSver t528s PREH dignaged £02 APUEIFLESPF orMeinEnt

the admission queue handling function 410, if the packet
10 call is to be put in the PRCH admission queue. It is
determined to put the packet call in the admission queue
420 if the following criterion is fulfilled:
Pave () +P5 (T) <Ppay (X))
P, (r) is the estimated average data traffic for the user
15 as a function of the service request r. Py{r) is the
requested traffic of all packet calls in the admission
queue of service request type r. This is a measure of the
current size of the queue. P,,{(r) is the maximum allowed
requested traffic in the admission queue 420 as a function
20 of the service request. It is possible to have a
different P,,, for different types of service requests, r.
Thereby a prioritization between different service
requests can be done. For example, when requesting a PRCH
during handoff P, (r) may be higher than P,.{(r) when
25 requesting access to a PRCH for the first time.

If it is determined, at Step 528, that the packet
call is to be put in the PRCH admission queue, the call
identity is placed in the admission queue 420 and the
process moves to Step 531 where a service grant signal is

30 sent to the user via NW/PS 222. The process next moves

to Step 532 where a packet call suspend indication signal
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response was received from.any PRCH controller. | f an adm ssion grant was
received froma PRCH controller, the process noves to Step 524 where a
service grant signal is sent to the user via the NWPS 308. From Step 524
the 5 process then noves to Step 534 of FIG 5B. If, however, at Step

522 it is detwpWi/m@eg t hat no adm ssion grant was received fpcpREsy1dRCH
controller the process noves to Step 528. At Step 528 PRCH manager 402
determ nes, using the adm ssion queue handling function 410, if the packet
10 call is to be put in the PRCHadm'éion gueue. It is determned to
put the packet call in the adm ssion quedé 420 if the following criterion

is fulfilled: Pak?rgllg# )to+,|[?:%%r LL&;)Ej;f[tei{e;é&ré;? Pn%{'ir!) is the eé'{e&)enat ed

average data traffrc for the user u of PTRESERr
request r. P[emplés)to Stielpe58¢quesEB t5Baf f L€, dHowddverhaakestgaidzs,in the

adm ssi on queue ,of ,se%w ce,reﬁguet?t type r. This_is,a neasure of the current
size of the qued&. *P[EFTTFIFPEF stk SREXPATH taIPdhet® MRfuést B Piafim ¢ in

the adm ssion quadePHED adfidsiomGue0d &b theObrddt@sSREVEL RS QOMES30 It 1S
possible to have a different Plerr] for different types of service

requests, P. Th@PEb§ SEPHCS: Aenied isianpbt dvforisdeenerémtthecnsere rBuuest s

can be done. Fo I MigReke | urdng handoff Pl[err](r)
may be higher t é.%é%[ggr?]!e(r) \Aﬁgngggééé&%g%ugﬁ% aécé(;'ess to a PRCH for the

first time. If it isAteltaprSAddof RISt 6B, 58,1t Hatethinegndltea patlet s t0 be
i o0 o’ e 3D SR DRl e ISR S RBSEE MR o g1 o
signal is 30 neené packdie caddr expal Y Rid228t ionhahar peeaes8andvdVes t o
Step 532 %ere %opggggtsﬁalolf ?‘yépeg}.d | le, C}?g\ie%rér?i 9Qais determined at
Step 534 that a packet call expelled indication was
received, the process moves to Step 536. At Step 536 a
PRCH admission request for the expelled packet call is
sent to PRCH controller 406a, 406b, 406c or 4064 from PRCH
15 manager 402. The admission request process of Step 536
involves Steps 538, 540, 542, 544, 546, 548 and 550. Step
536 is repeated for each PRCH controller 406a, 406b, 406c
or 406d until admission has been requested to all PRCHs.
At Step 538 PRCH manager 402 sends a PRCH admission
20 request to PRCH controller 406a, 406b, 406c or 406d. The
process then moves to Step 540 as PRCH manager 402 waits
for a response. The PRCH manager 402 periodically checks
at Step 542 to determine whether a response has been
received from PRCH controller 406. 1If no response has
25 been received, the process moves back to the wait state
of Step 540. If, however, it is determined at Step 542
that a response has been received from the PRCH controller
to which the admission request has been sent, the process
moves to Step 544 where it is determined if the response
30 if an admission grant. If the response is an admission

grant, the packet call expelled evaluation ends at Step
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sent to the user via the NWPS 308. The process then noves to Step 534 of

Fl —5B—tfT—fowever, at Step 528, It 1s determned that the packet call is
not to be put in the PRCH adm ssion queue 420 the process noves to Step 530
5 and a service denied signal 428 is sent to the user. The process then

noves to Step 534 of FIG 5B. At Step 534 of FIG 5B, it is 1ned if a
packet cal |l exX¥@PVHES ndicati on was received. If the input Rgg'gﬁgrg{ghg?packet
call expelled indication, the process noves 10 to Step 562 of FIG SC
If, however, it is determ' ned at Step 534 that a packet call expelled

i ndi cation was received, the process novegsto Step 536. At Step 536 a PRCH
adm ssion request for the expelled packet call is sent to PRCH controller
406a, 406b, 406c55P #0ddtlie PHARREH WEVes nAIRLREN 55@2 Ifhehewhwessi ab

request process t 36 I hyok v, 544, 546, 548 and
550. "Step 536 |sg£’§ eg et E Jl‘?f"eﬁ:;f-‘zﬁh%con?roI %%%oznsfoébs nz?(SG@ or 406d

unti-l adm ssi on hamibeiwn rgqmtst dd tie ahl a&iR[&&onA’ﬁeSﬁ.ea bespdideHamanager
402 sends a PRCH dm ssion 20 request to PRCH caontroller 406a, 406b,
406c or 406d. THESpPERERES (MY$S50eSteD e hess A8 PRCEFHEMIGED 462 wait s

for a resposse. the &fiMidsIenaganidtdZeppohsdlivad) b¥ne "edss ik BLOP Prdg tO

det er m ne whet her a response has been received from PRCH control |l er 406.
I f no response h&enprollenda, which gBdadpisintydesyerbyvesubhdie taenthe wai t

state of Step 54Q¢ ié,wipwﬁeeheIxtaetslaﬁeﬁeééae}%dlé{— UifeP %%eé%
response has been received fromthe PRCH controller to ch the adm ssi on

request has beentoefitep t3f6 gndcrepeals ddiet gdBispig reguest prog¢essdetfer ni ned
I f the response 3Qep shb 2B-AQHLSRLRP BRARY- Thi ngkétesggﬁsee;{pseﬁe

adm ssi on
10 evaluation of Step 536 ig repeated until an admission

grant response is received from a PRCH controller or,
until all PRCH controllers 406a, 406b, 406c and 406d have
denied admission. When the packet call expelled
evaluation process of Step 536 is completed, the process

15 moves to Step 552.
At Step 552 it is determined if an admission grant
response was received from any PRCH controller during Step
536. If an admission grant was received from a PRCH
controller, the process moves to Step 554 where a packet
20 call update indication signal is sent to the user via the
NW/PS 222. From Step 554 the process moves to Step 562
of FIG. 5C. If, however, at Step 552 it is determined
that an admission grant was not received, the process
moves to Step 6556. At Step 556 PRCH manager 402
25 determines, using the admission queue handling function
410, if the expelled packet call is to be put in the PRCH
admission queue. The same admission criteria are used at
Step 556 as was described for Step 528 of FIG. 5A. If it
is determined at Step 556 to place the expelled packet
30 call in the admission queue 420, the process moves to Step

560 and a packet call suspend indication signal is sent



grant, the packet call expelled evaluation ends at Step WO 97/ 11568

PCT/ SE96/ 01145 -25- 550 and the process noves to Step 552. If, however, at
Step 544, it is determned that the response is not an adm ssion grant, it
i s an adm ssion deni ed response and the process noves to Step 546 where it
Is determned if 5 t he adm ssion deni ed response was sent fromthe | ast
PRCH control | godeséki ch an adm ssion request coul d be sentpcriskodidizssas not
the last PRCH controller, the process noves to Step 566 and repeats the

adm ssion request process of Step 536 for the next PRCH. The packet call
expel l ed 10 eval uation of Step 536 is éepeat ed until an adm ssion grant
response is received froma PRCH cont r ol"f%r or, until all PRCH controllers

406a, 406b, 40 400 e ' admg, ssion. Wien the acket
cal | . expell edq'g?/ai uat | o% %rg\écgggp%f %'ep%prgc%%ﬁp‘f%?rbd'}Wteﬁefg?‘acess 15
moves to Step 5%Ep MA6Etep S6&p i $62 sofleFrem ved i ifan haweiresj one ggant

response was regeived froma P controller durjing Step 536. If an
adm ssion gr antg%fsmr’lélggi gkdgi{?%ﬁé F‘ﬁ&Ht@oﬁf{PSﬁ bhe "errellegc askabves to
Step 554 where @ajladketh® dmissddn quedat £20 ndheabiedesy @Babs it €L tO the

user via the NWPS 222. From St e;i 554 the process noves to Step 562 of FIG
5C. |If, vever>8 gndspepacier icall sdefacl dnfieRtinn sdanalinds sieps geant was

not recei ved, !he RiRECTTYAS 209, ShRPprSSlss chell moPLEMeriPQrefRCH
manager 402 25 determ nes, using the adm ssion queue" andl | ng Punction

410, if the exped &P $aeReb620% FIE.t 8Che put in the PRCH adni ssion queue.
The sane adni ssion Gl tgrla 868 WreeAl. SLEP ;556 AS,Bs desql i hed for Step
528 of FIG 5A If it
admission queué signal was received. If an admission
10 queue signal was not received, the process moves to Step
584 of FIG. 5D. If, however, it is determined that an
admission queue signal was received, the process moves to
Step 563. At Step 563 it is determined if any packet
calls are in the PRCH admission queue. If no packet calls
15 are in the PRCH admission queue 420 of the cell, the
process moves to the wait state of Step 502 in FIG. 5A.
At Step 502 the process will wait for an input. If,
however, it is determined at Step 563 that the PRCH
admission queue 420 contains packet calls, the process
20 moves to Step 564. At Step 564 a PRCH admission request
for the packet call having a highest priority in the
admission queue 420 is sent to PRCH controller 406a, 406b,
406c or 4064, from PRCH manager 402.
The admission request process of Step 564 involves
25 Steps 566, 568, 570, 572, 574, 576 and 578. Step 564 is
repeated for each PRCH controller, 406a, 406b, 406c or
406d, until admission to a PRCH is granted or, until
admission has been requested to all PRCHs. At Step 566
PRCH manager 402 sends a PRCH admission request to PRCH
30 controller 406a, 406b, 406c or 406d. The process then

moves to Step 568 as PRCH manager 402 waits for a



Is determned at Step 556 to place the expell ed packet 30 call in the
adm ssi on queue 420, the process noves to Step 560 and a packet call
suspena tnadrcatron stgnal 1S sent WD 97711568

PCT/ SE96/ 01145 -26- to the user via NWPS 222. The process then noves from
Step 560 to Step 562 of FIG 5C I'f, however, it is determned at Step
556 not to pl aceg‘g{] expel | ed packet caII in the adm ssion £ f&?ﬂ t he
process moves g‘ﬁ ‘558 and a packet call detach indication signal
is sent to the user via NWPS 222. The process then noves fromstep 558 to
Step 562 of FIG 5C. At Step 562 of FIG 5C it is determned if an

adm ssi on queue signal was received. | f27an adm ssi on 10 gueue si gnal
was not received, the process noves to Step 584 of FIG 5D. |If, however,
it is deternined%RePS&n adhPsSREW HERAReS|4fivalPardedicadlyedheckr aft ocess
nmoves to Step 5GRep s57% t@@@téﬁ%ﬂe whé ﬁg%r Hagl%l'xéef hQbeQQPIS;%Eef S are
in the PRCH adm SSI on queue. no pac et calls 15 are

adni-ssi on queue &42m o?RQPheceettollqrhe‘l%ocesEf nnvesretswmhe vhaast lseerte of

Step.502 in FIG hep S wai t. for_.an in . I f,
however, it is Jetis%‘rﬁéé\ei p%? 45]@89%%%% %heolﬂﬁﬁ-lwaa'r;h igﬁtc?n%ug%% 420
cont ai ns pdcket Il hsweifréne, mﬁod:esaet&mme&whtessﬂep Sveptl‘\rffﬁﬂta r8kp &t;f@p 564tﬁ
PRCH adm ssion re t for the a avin I ghes r|or| y in e
admi ssi on queue ki?%o%"'?nsﬁﬁ?e’c‘be‘g %Fr BR¢R© ‘ng‘é'é’ 66° WHBEL o‘Fh%O|6d
from PRCH manageiamd@siod haeq%ﬁ@tsga@rbereexqaeﬁt &}{@@Q&&eeé mwis 884sidpyol ves
25 Steps 566, 568, 570, 572, 574, 576 and 578. Step 564 is repeated for

each PRCH contr Gi1%er , wheR, iB06tF dgbermined if the response is an
admission grant. If the response is an admission grant,

10 the admission request process ends at Step 578 and the
process moves to Step 586. If, however, at Step 572, it
is determined that the response is not an admission grant,
it is an admission denied response, and the process moves
to Step 574 where it is determined if the admission denied

15 response was sent from the last PRCH controller to which
an admission request could be sent.

If it was not the last PRCH controller, the process
moves to Step 566 and repeats the admission request
process of Step 564 for the next PRCH. The admission

20 request evaluation of Step 564 is repeated until an
admission grant response is received from a PRCH
controller or, until all PRCH controllers 406a, 406b, 406c
and 4064 have denied admission. When the admission
request process of Step 564 is completed the process moves

25 to Step 580.

At Step 580 it is determined if an admission grant
response was received from any PRCH controller in Step
564. If an admission grant response was received from a
PRCH controller, the packet call having a highest priority

30 in the admission queue 420 is removed from the queue and

the process moves to Step 582 where a packet call resume



406d, until adm ssion to a PRCH is granted or, until adm ssion has been
requested to all PRCHs. At Step 566 PRCH manager 402 sends a PRCH adm ssion
request to PRCH 30 control |l er 406a, 406b, 406c or 406d. The process
then noves to Step 568 as PRCH manager 402 waits for a WO 97/ 11568

PCT/ SE96/ 01145 -27- response. The PRCH manager 402 periodically checks at

Step 570 to dgbe4misge Whet her a response has been recei ved PCTSEIGRRES
control |l er 406. I f no response has been received, the process noves back
to the wait state of 568. 5 If, however, it is determ ned at Step 570
that a response has been received fromt PRCH controller to which the
adni ssi on request had been sent the proce®s noves to Step 572, where it is

determned |1 MGefeSPR0R Sl hall ;20LAS1 00 BHeADker 114 Whd SHARESEAS 21

adm_ssi on grant m ssSi on request process en 78 and
t he process rmveESrdnossepp5586th¢fpr¢ummveatt@tsq;agsmtl ioff FSGdeslerm' ned

that the respon i s, not an adm s L 1t s an adm deni ed
response, and tfsfg 'pr BRUSLE %vgg‘ ét gE§74‘tmé?e°} elz?lﬁé t%aﬁedar?f t he
adm ssi on deni eCh&:E.ssmhesgxeam:e m ﬁent :fédiﬂlvbhe It PRS&EEHNbGEsEr tO

whi ch an adm ssi on regquest coul d be sent. It was not the |ast PRCH
controller, 3the dd'rr@t?éég FBVEeR 78 é’ﬁ gé% a?R)‘ repeats the adm ssion request

process of Step 564 f@r gtlp B8Xt oPREEL. sOher afdlidstiedhidla if! SUBREH
eval uation of Step 564 is repeated until an adm ssion grant response is

received froma W@H azartoWpar regeivad ifirom reppErre dianagieref824065f 406D,
406c and 406d hay ned, @f?a 814k rec%@éhté}%mapég&&'c%nmé%é‘isioﬁrOCeSS

of Step 564 is conp eted t'he process noves
the process moves to Step 586 and the PRCH manager creates

10 a new PRCH controller. Next, the process moves to Step
592. 1If, however, at Step 584, it is determined that a
PRCH release grant was not received, the process moves to
Step 588 where it is determined if a PRCH release grant
was received from resource manager 402. If a PRCH setup
15 grant was received, the process moves to Step 590 where
the PRCH manager deallocates resources from the PRCH
controller for which the release request was sent. Next,
the process moves to Step 592. If, however, at Step 590,
it is determined that a PRCH setup grant was not received,
20 the process moves directly to Step 592.
At Step 592 the requested traffic for all packet
calls in the admission queue are evaluated. Next, at Step
594, it is determined if a new PRCH is required. 1If the
total requested traffic of all packet calls in the
25 admission queue P, exceeds a limit P,. PRCH set for the
admission queue, a new PRCH is required and the process
moves to Step 596. At Step 596 a PRCH setup request is
sent to resource manager 404. From Step 596 the process
returns to the wait state of Step 502. If, however, at
30 Step 594 it is determined that a new PRCH is not required,

the process moves to Step 597. At Step 597 the numbex of



25 to Step 580. At Step 580 it is determned if an adm ssion grant
response was received fromany PRCH controller in Step 564. |If an adm ssion
grart—-esponse—was-recerved froma PRCH controller, the packet call having
a highest priority 30 in the adm ssion queue 420 is renoved fromthe
gueue and the process noves to Step 582 where a packet call resume = WO
97/ 11568 PCT/ SE96/ O - 23-

i ndi cation si J87115%8sent to the user via the NWPS 222. Fr%%é%t’%’ﬁgﬁg%Z t he
process noves to Step 584 of FIG 5D. If, however, at Step 580 it is
determ ned that an adm ssion grant was not received, the process noves 5
directly to Step 584 of FIG 5D. At Step2584 of FIG 5D it is determned if
a PRCH setup grant was received fromresource manager 402. |If a PRCH setup
grant was recei padkét omalles n crahnPREr i402valnatent oceexthvo\ads StepSt ep 586
and”t he PRCH napgger .¢reate . w ntrQller , the
process noves tgagt eﬁESﬁ. dgﬁt%%mﬁgevévgr?, agﬁtkgg %&skgt tpsawg)é‘%ernn%r&ned t hat
a PRCH rel ease gaghyingsamiptpackeei ¢atlllst helfHriocdss debeenihed Silar 38 where
it is determned_if a PRCH re] ease grant was &«fcei ved from resource manager
402. 1f a PRCH EBfHpneS carpying 3ws FvEFL LB nEX PR esERTRERESSE St ep

590 where she PRetLFmEaQSELepaboDGE FIGL eSOUr Q€S héweRdr)e abREELS ayvlgr ol | er
for which the rel ease request was sent. Next, the process noves to Step

592. If, howevedt 4% dstepmined Ghat| enejRre PRY R REFaEXASIPRBALSBY S FSFr ant  was

not received, 2Qaryviff REREESSRITRY CERLigreebly dd¥red!t 88 &% 566 Wik 592 the
requested traffic for al'l packet calls in the adm ssion gueue are

eval uat ed. Next a ancgﬁng;ease request is sent to resource manager 404 for
each PRCH not carrying any packet call. From Step 599 the

10 'process returns to the wait state of Step 502 of FIG. 5A.

Referring now to FIGS. 6, 7 and 8, therein are

illustrated flow diagrams showing Steps followed by each

PRCH controller, 406a, 406b, 406c or 4064, for the PRCH

traffic supervision, PRCH admission control and PRCH

15 congestion control processes, respectively, according to

an embodiment of the present invention. PRCH controllers

406a, 406b, 406c and 406d each continuously supervise data

traffic, the average packet delay énd; also receive
admission requests for a PRCH.

20 When initially activated upon receiving an input from

PRCH manager 402, the process is in the wait state of Step

602 of FIG. 6. While in the wait state of Step 602, each

PRCH controller 406a, 406b, 406c and 406d may receive an

input in the form of a packet report from the NW/PS 222,

25 an admission request from PRCH manager 402 or an

internally generated activation signal indicating a PRCH

congestion check should be done. Upon receiving an input

the process moves to Step 604 where it is determined if

a packet report was received. If it is determined that

30 a packet report was not received, the process moves

directly to Step 708 of FIG. 7. If, however, at Step 604,



594, it is determined if a new PRCHis required. |If the total requested
traffic of all packet calls in the 25 adm ssi on queue P[err] exceeds
alimt Plerr] PRCH set for the adm ssion queue, a new PRCH is required and
the process noves to Step 596. At Step 596 a PRCH setup request is sent to
resource nmanager 404. From Step 596 the process returns to the wait state
of Step 502. wbethméever, at 30 Step 594 it is determ nadtrisrediorfgsnew
PRCH is not required, the process noves to Step 597. At Step 597 the nunber
of WD 97/ 11568 PCT/ SE96/ 01145
-29- packet calls on each PRCH is evaluated. Next, at Step 598, it is
determined if any PRCH exists that is not carrying any packet calls. If it

s determined thal;goabRithilala THAEY hMHaBfM RAGKS: AL ScBXlSle.

he
process 5 returns to Step 502 o however, ®508 it
i s deternined t REecesR WilhomeveREpls SeepstéOEhathexee tlet BROW yiryf giacket

calls, the proc i\ e where a P . rel ease request, i s sent
to resource manggé? %‘t(g{r?mee?%%: %%%Huﬁg?t%sartfgﬁbc AP PEERES . MMk From
Step 599 the l1l0inclpdexepacket udelay o anble Maidt < atke OPREGEP £382 tife FI G

5A. Referring now.to FI%% 6, 7. and 8, thereipn are illustrated flow

di agrans sRowi ngESEEYE AR Fone e txaffi crRERE LG5 |aKer uPdabed urisly, 406¢

o 406d, for thenPhfthd fcH CoAtauRed virdicd palH AL 0BalR i@l and PROH
15 congestion control processes, respectively, according to an
embodi ment of t KEPPFeeRRtaingehhe ofol Fywimgc sRfeDratdon 406a, 406b, 406c and

406d each conti nuousiy Su.lﬁ%'h\éi'ﬁ@tg)z% gm%%?j‘_%i %ﬁ%iit @gsgyﬂ}aggopsﬁget del ay

and, also receive adm ssion reque n i tial l y
activated upon receivi ng tansmabting gmtwork user identity for DL.

10 2) Packet size.
3) Time stamp (indicating when the packet was
created) .
4) Packet type (UL or DL).
Using the informatioh contained in the packet report the
15 PRCH controller calculates an estimate of the average
packet delay T, and an estimate of the data traffic from
each packet call Pi. These quantities are used for the
admission control process (FIG. 7) and the congestion
control process (FIG. 8). After updating the traffic
20 statistics the process then moves to Step 708 of FIG. 7.
FIG. 7 illustrates the steps performed by packet
radio channel admission control function of the invention.
At Step 708 it is determined if the input was an admission
request. If an admissions request was not received, the
25 process will move directly to Step 818 of FIG. 8. If
however, at Step 708, it is determined that an admission
request was received, the process will move to Step 710
where the admission request is evaluated.
The PRCH admission control function 416 allows the

30 PRCH admission request if the following criterion is
fulfilled: |



PRCH manager 402, the process is in the wait state of Step 602 of FIG 6.
Wiile in the wait state of Step 602, each PRCH controller 406a, 406b, 406c
and 406d may receive an input in the formof a packet report fromthe NWPS
222, 25 wWOb7/1a8e8 ssion request from PRCH manager 40PRCT/8E96/03145
internally generated activation signal indicating a PRCH congestion check
shoul d be done. Upon receiving an input the process noves to Step 604 where
it is determined if a packet report masB{ecelved If it is determ ned that
30 a packet report was not received,”"the process noves directly to Step
708 of FIG 7. If, however, at St 604, X\€97/ 11568

PCT/ SE96/ 01145 -30- it is dete?ﬂ? ‘?ﬁﬂf éeB f report was received, the -

process will nove.to Step GR6 whergvéhegLReELAT abhiEgisupRGUisen fayiction
428 updates traffic statistics, which includes packet delay and | oad on the

PRCH, for the 5 r el denmemREACketheallaffic statistics are updat ed usi ng

i nformati on contained in Lhe acket, repor ch eport ¢ ntalns t he
fol | owi ng i nformat’i on: Pi) 1% %S‘T’T‘T’HT% (#TD%?E\?% ﬁggﬁf‘aentr%f"y qao%
transm tsti ng network usgniidentity for DL. 10 2) Packet si ze 3)

Time stanp (indicating when the packet was created). 4) Packet type
(UL or DL). Using®*he |Chf &m&l@?ﬁc§h§apﬁéhanCﬁﬂéspéﬁ@4@& E@mlttlter% 15

an estimate of the dat 4R o B sl ad B o bt i dd Fhel Tes
are used for the adm s§1qrbxciQ@;t Foh RhecesguéeEtéd packee ¢diEl congestion
. Pty 15 the maximum tolerable data traffic on
10 the PRCH.
From the above equation, traffic from packet calls
with priority higher than or equal to the priority of the
.new packet call must be less than the maximum tolerable
traffic pgl. Thus, a high priority packet call may be
15 allowed to use the PRCH although the total traffic
(including all packet calls regardless of priority)
exceeds the maximum tolerable traffic p,,. In that case
the congestion control function (FIG. 8) will expel low
piiority paéket calls.so that the total traffic will fall
20 below the maximum tolerable traffic Pior- The maximum
tolerable traffic p.n 1is associated with the maximum
tolerable delay, T... according to the relation:

Ptol = Z Pi+APp

_ i
25
= f ( Ttol -T)
where f is a function having the same sign as its
argument. T is the estimation of the average packet delay
that is calculated by PRCH traffic supervision function.
30 Because the PRCH controller traffic supervision function

continuously monitors T, P, is continuously updated



control process (FIG 8). After updating the traffic 20 statis
the process then noves to Step 708 of FIG 7. FIG 7 illustrates the steps
performed by packet radio channel adm ssion control function of the
i nvention.whle7piseP 708 it is determned if the input was RCTERI/BHADN
| f an adm ssions request was not received, the 25 proces
nove directly to Step 818 of FIG 8. |If however, at Step 708, it is
determ ned that an adm ssion request was received, the process wll

Step 710 where the adm ssion request i32eval uated. The PRCH admi ssion
control function 416 allows the 30 PRCH admi ssi oglre uest ig t_}ohe

request .

fol | owi ng crREeRTHHG £G (Hhe pPeUe euP S 11568 W1

correspon

tics

s wil

nove to

PCTI SEO6/ 01148, - 815 ke evd] SEAAY {BEIcd off che Bhetiiln ot dpusser ave

data traffic required

the new packet c err

p[err]. is the

estimated dafl@layaffj.c from packet 5 call i. [err] U (pri)
are the packet calls with priorities hjgher than 0({ fgua‘? to Pri, where Pri
]

is the priority f¥8*%he?t egfeRRt B phkk SFFTMIRG

maxi mung t ol eE?%!%Rth@aér ddtePBrlAenied.  If admibB8i&RCL Sramdde

equati on,

tr

a

O P he

above:

om packet calls wth priority higher than or equal to

t hef ]E)ri or.i[ t ytl]:é prmﬁcemmmleetocatépn‘mm Wieetess Eldad sshenngxantuni$ ol er abl e
traffic p[err]. Thus, a high prjorit acket call, may be 15 | | oned t
Use the PROHPENE Hift R EhEandgeR| 45 of fiic SEPREPICR if AT SABREEOCHRFs

regardl ess Of BELOE! Mpkes to Step 716 where an admission denied is

10

15

20

25

30

sent to the PRCH manager 402. After the PRCH admission
control function 416 sends an admis.sion grant or denial
at Step 714 or 716, xrespectively, the process then moves
to Step 818 of FIG. 8. |

At Step 818 the PRCH congestion control function 418
evaluates congestion on the PRCH. If it is determined
that there is no congestion on the PRCH, the process
returns to the wait state of Step 602 in FIG. 6. If,
however, at Step 820 it is determined that there is
congestion, the procg’ss moves to Step 822 where an
evaluation i:s made as to which pa.lcket call or packet calls
to expel. To evaluate congestion the average packet
delay, T is checked. A delay alarm level set by the
system operator, T.., is used to detect a congestion
situation, i.e. when it is neceséary to expel one or more
packeﬁ calls from the PRCH in order to regain a tolerable
average packet delay.

If it is determined that T < T., there is no
congestion on the PRCH and the process returns to the wait
state of Step 602 in FIG. 6. If, however, at Step 820 it
is determined that T 2 T., there is congestion and the

process moves to Step 822, where an evaluation is made as

to which packet call or packet calls to expel. The



exceeds the maximumtol erable traffic p[err]. In that case the congestion
control function (FIG 8) will expel low priority packet calls so that the
total traffic will fall 20 bel ow the maximumtol erable traffic Plerr].
The maxi muwool/asel e traffic p[err] is associated wth thEHEEIAIMS
tolerable delay, T[err], according to the relation: [err] 25 where f is a
function having the same sign as its argument. T is the estimtion of the
average packet delay that is calculated,hy PRCH traffic supervision
function. 30 Because t he PRCH contro'l3 er traffic supervision function

conti nuously no ors T, I contli nyousl p acket .
radi o channel €% %tsjr%rh cﬁ‘!lje% LJ(?I‘?%I’I %egop egglt éBgoggiggwmg ma%é?ﬁ erm ni ng
if arequired traffjc veddse iy wii Paskpkrielityplpagkatt ef=dll s, eqiast ed
traffic value for one or nore packet calls in said adm ssion queue, is

within to a maxi mum al | evkbwisguediesk tsafipne farualiepasiet sgakldni ssion
queue. 10 4, The net hod of cI I;n2( urther conprising in response
to a positive deternmnation in said Step“‘b"f Aeterm' ning if said packet call

is to besplaced in a pagkets rid ceatiatiald adfaﬂi'sjcnrfdw@m;ketd’le:aﬂﬂepx of :
pl acing sai d packet call in said adnission queue. The net hod

of claim 3 in which saRRf Rueqidf lﬁe%?ﬂ?@“ﬁﬂﬁipmaé‘éng‘eééF%lﬁﬁa%f’s‘érw ce
request for a packet ca)L_J>r he 'Q;g\emaéggg Qf_%ﬂm 5 ?[lfrtElﬁé COd Si ng,

in response to a negatiVve deternmnation in said ste determnlnglf said
packet call is to be 20Equ#tasedisn ndtpabkiedillad 0 péxakmel catlli sisiim queue,
the step of sending a service denied nessa e for said packet call. 7. The
nmet hod of claimb5 furthexPebigst ko, then BR&Ehonse to a positive

determ pation in sajd spep @l GRAAIIIN Ngs ! Eugdi fh0acket call ﬂaécﬁéc be

calls, one or more lowest priority packet calls

are expelled.
Thus, packet calls having an estimated traffic that
exceeds the maximum value given by their service request

15 are expelled £first. If all packet calls’ estimated
traffic are below their limits one or more lowest prioxity
packet calls are expelled. |

When a packet call is expelled from a PRCH due to
congestion..a packet .call expelled indication (resume

20 request) is sent to the PRCH manager 402 at Step 824
indicating which packet calls are to be expelled from the
PRCH. After sending a packet call expelled indication the
PRCH controller process then moves to the wait state of
Step 602 in FIG. 6. .

25 Referring now to FIG. 9, therein is a flow diagram
illustrating process steps followed by the resource
manager function according to an embodiment of the
invention. The resource manager process is in the wait
state of Step 902 when an input is received from the PRCH

30 manager 402. The input may be a PRCH setup request or a

PRCH release request. Upon receiving an input, the



25 pl aced in a packet radi o channel adm ssion queue, the steps of:

pl aci ng sai d packet call in said adm ssion queue; sending a service grant
nmessage for said packet call; and sending a packet call suspend indication
for said psaketieed | . 30 8. The net hod of claim BCTREWME4? sai d
step of receiving conprises receiving a packet call expelled indication for
a packet call. This Sheet Has Been Re laced.  _......

- 33 - 9. The nethod of claim8 furth conprising, in response to a
negative determnation in said step of "d€termning if said packet call is
to be 5 placed in a packet radio nne m ssj on .gueue,. the step of
sending a padRecees POYEFatR gﬁﬁ?c%&?m ét’o?gtseﬁ Qp"ac‘ﬂ:etlsc E:.erfﬁ.ne he -
method of cl aigMiBiel Ynblier 1 6OAPEREI NGet b Fd se 1 aHOsShiguteis a

determ nation in said step of determning if said packet call is to be 10

pl aced in a RRRetsetag seghashel thenPrefess quers theéSrePoH. sending a

packet call suspend indicati f aid_packet call,.. 11.. The nethod of
“claim 1 in whi chllstalsaegt g%é %%er %@gﬁvFﬁﬁu%o]fﬁﬁL}e g:s A R Ay stellrlll\?i ce

request sfor adRfikRle Cahdnaddr 12evalhigt 88t hetheof £diign 1iegtﬂééher bfy

conprising, in response to a positive determnation in said step o

det er m ni ng, ddterigyng ifemflatypades GiOFEE cgsasxisss agdinotheaicgldacket
call. 20 ..., IThe e im,1.1in ich said s

ecei ving cofti THO cteneind et da v BPF  eBel 1 i eR: PSR RO
packet call. ghbcesBheoveihed stepl aicn 13af ust&ieroromyt iid Nktdrmim@gponse to
a positive determnation in said step of determ ning, the step of sending a
25 packet caldf darsetgr r§§PGSEa€Ké£ué‘éM>r} Imdicates ety BRCECM&Ym 1 in

10118 PR SEL 5 ST W5 A8 S0k RV SR iUyl 5 700

admi ssi on queys, $henpkocess moves to Step 916 where a PRCH setup grant
is sent to PRCH manager 402. Next, at Step 918, the
resource manager allocates resources for a new PRCH. From
Step 918 the process returns to the wait state of Stép
15 902. 1If, however, at Step 910 it is determined that the
setup request evaluation indicates that a new PRCH may not
be set up, the process moves to Step 914 where a PRCH
setup denied is sent to PRCH manager 402. From Step 914

the process'returns té the wait state of Step 902.
20 If the input is determined not to be a PRCH setup
request at Step 904, it is a PRCH release request. fn
this case the process moves from Step 904 to Step 912.
At Step 912 the PRCH release request is evaluated. The
_ resourée manager evaluates the PRCH release request by
25 determining whether it is acceptable to release the PRCH
from an overall system point of view. For example, the
traffic load on PRCHs of surrounding cells could be taken
into account. From Step 912 the process moves to Step
920. At Step 920 it is determined if the PRCH release
30 request evaluation indicates a PRCH may be released. If

it is determined that the PRCH may be released, the



WO 97/ 11568 PCT/ SE96/ 01145 - 34-
process noves to Step 904. At Step 904 it is determined if the input is a
PRCH setup request. If the input is a PRCH setup request, the process noves
to Step 90O 11Sk&Eep 906 the PRCH setup request is eval uat BET/SEIOIES
resource manager . evaluates the setup request by determining if
adequat e resources exist within the cell to allow a new PRCH to be set up.
From Step 906 the process noves to St e935£210. At Step 910 it is determ ned

I f the setup request evaluation indicate€s a new PRCH nay 10 be set up.

If it is det ) a.ne set th rocess ves to

Step 916 mhe%:afggréggcﬁ%setsuEgg\ré(gggc:gg%éﬁ?gfogPﬁggﬂnﬁﬁzagﬁe4gféngDf’ilgxt, at
Step 918, theeheseur PRCHaRAGGerakbDCat ey eSRUBERS §96, A HEWRBEHeFr om

Step 918 the process returns to the wait state of Step 15 902. If,

however, at 3J@EFIFT0 Helqasedettdrari FREH t hafrome SSerupPfeqiiest PEPgRaat i on

I ndicates th w. P 10 S t process, nmpves_to_Step 914

where a PRCH%&:%[}EFSdetm e %ng&éégn:sttggePﬁ%Hgﬁgﬁaggg'40§E'Fp8vr¥1e§?£p 5 4 the

processsret uiStept 0920 i tist alet eainified@p K. PROH releasd f rkf@ekBpuUt s

det erm ned not tlgl be a PRCH setup request at Step 904, it is a PRCH rel ease
Virlsatdor imdisrbessshabyEher PBRHSMY Dok be tedpased, At Step

request. In%

912 t he PRCHeggl [ u d,., ] ger | uat es
t he PRCH rel gglgeggégﬁégt Ey 825‘:% %\{% tgr%gri HP%ggm%e% ﬁer %%tl@%sg%agc?g%%gbl eto
rel ease the RRCideintomeoaPROK: mahlageysue. poFabmoStepen24Feheesaspkss t he
traffic | oad on PRCHs of ﬁurroundi ng cells could be taken into account.

From Step 91FSHETSr 5CesERRoWRLE t - T Plo RO ep 920 it is deternined

if thejPRCH rel ea@® can be seen from the above description, the method
| and system of the invention can be used by a system
operator to manage packet traffic for prioritized users

on one or more PRCHs of a cellular telecommunications
system. The system operator can set a maximum average

15 time delay for the PRCH. The users can be prioritized
according to a level of service subscribed to or a
priority could be assigned automatically or chosen by the .

user depending on the type of call being made. A higher
priority level may inéur a higher charge rate for using

20 the system. Paying the higher rate allows the user to be
prioritized before other uses haﬁing lowef priorities in
congestion situationé and when trying to access the
system. By making packet traffic management decisions
based on the estimated data traffic.required by the packet

25 call and the priority of the packet call, a system
operator can be assured that PRCH users are not subject

to unacceptable PRCH delays.

It is believed that the operation and construction

of the present invention will be apparent from the

30 foregoing description and, while the invention shown and

described herein has been described as a particular

’



30 request evaluation indicates a PRCH may be released. If it is

determ ned that the PRCH nay be rel eased, the WO 97/ 11568

PCT/ SE96/ 01145 -35- process noves to Step 922 where a PRCH rel ease grant is
sent to PRerdomnager 402. Next, at Step 926, the resource REFAEWO1}45| eases
t he PRCH. From Step 926 the process returns to the wait state of Step
902. If, however, at 5 Step 920, it is determ ned the PRCH rel ease
request eval uation indicates that the P may not be rel eased, the process
noves to Step 924 where a PRCH rel ease 'dénied is sent to PRCH manager 402.
From Step 924 the process.returns to f. i,t state at St 02, .10

As can be see?f“l?‘?do‘rﬂet"%e &B&vgeﬁe%ﬁi%?4%°%8%ﬁﬁxdgsnﬁi€s% S t he

i nvention can;pendisied dapadtingt eFFERERHOr shOrBNag Packpk toaf fure for
prioritized users on one or nore PRCHs of a cellular telecomunications
system Theisyesttimm Fer atediinedn izethe fakilowinmavetades 15 time del ay
for the PRCH  The users can be prioritized according to a | evel of service
subscribed to or a priority could be assigned automatically or chosen by
t he user depending on the type of call being nade. A higher priority |evel
may incur a higher charge rate for using 20 the system Paying the

hi gher rate allows the user to be prioritized before other uses having

| ower priorities in congestion situations and when trying to access the
system By naking packet traffic managenent deci sions based on the
estimated data traffic required by the packet 25 call and the priority
of the packet call, a systemoperator can be assured that PRCH users are
not subject to unacceptabl e PRCH del ays.



It is believed that the operation and construction of the pr i i
will be apparent fromthegf egoing de | bt and, mgnllmmﬂmml
i NTETITTOM Snown_and descr i;bedREFLACEINS5iBFSn desey | bedl as ar partiiculwar s
-3 - 21. Ina ceIIuIarfm

packet radi o channel and

geommuni cag' _ _
ra _ _ ,lg}raﬁ?%zqfﬂ T;?ﬁ'gé‘&é?&?ﬁﬂgés- ations, each of said
transcei ving stations capatl B‘f”)traﬂ?ﬁﬂ't “hde peegdr &R ef vi ngpakibsfaket s
and 5 shari nd"%”ﬁ'd& et ra@ﬁﬁﬁﬁe‘lI’,ag%--apmwds---ﬁo' managl ng adm ssi on
to said at |east one pacKad 4BHRE chaieged ....s 4 phgappar.af us conprising: an

eval uation means for recelfving—ammdicater—that—admi-5si on for a packet
call is needed to a packet radi o channel -ahd generating at |east one
adm ssion request; 10 at | east one PRCH controller, each

control ling an 29BAE TR &HAEMERASt adi 0o channel and for receiving an
adm ssi on request from saizg eval uaki B SEaNEe1 SEdiiubitiaR Yot et tyg,rstgai d

packet call is to be admtted to said associ ated packet radi o channel and
generating an adedwpyicing aat edeaisgnaing f packer paedee cdianned tandea

admtted, or an 1 . 1 SSi_0N | signal it said,packet call is
not to be adm tt%gl;lr%lnltaydmaogfg} 3’%"*3‘38%%0?'2? S%OI’I r?élsa p%@l?gt Cal | slaagntity
for at | easf onetpasksiivtialg ; szatdien®RCthpaliessioi qteeatesniandhgr &ag

determ ni ng whether taq place sai acke al] identity on said adm.ssion
queue in responsESTHVAHI cata paégegﬁrﬁ‘éFgﬂr’d%iaeaaglf%tmfladb@i Medei ved

fromsaid at | eagtméidPBEHhGRIYi0G! Adiissddn tdRRAIAPREIRIEeE Bhe GhaRikEL21 1N
which said at |east one PRCH controller conprises a_ plurality of PRCH
control l ers and ¥a3¢iP miengdnafefaid sYgERmr a8id MEtHOIJRPERY BHinGefhest s
sequentially, toggegfdserent one of said PRCH controllers, until an
adm ssion granted signal is received fromone of said PRCH controllers or
until an adfi ssion deni ed rsicgA¥ing s grecdndégatiom dhel ofdubsHLIPRCHS
control lers. needed to a packet radio channel for a packet call;
and
determining if said packet call is to be
admitted to said at least one packet radio channel.
15 |
2. The method of claim 1 in which said at least one
packet radio channel is controlled by at least one packet
radio channel controller and said step of determining
comprises the steps of:
20 {a) sending an admission request to said at
least one packet radio channel controller;
{b} receiving a response from said at least
one packet radio channel contiroller; and
(c) determining if said response indicates
25 that said packet call is to be admitted to said at

least one packet radic channel.

3. The method of claim 2 in which said at least one
packet radio channel comprises a plurality of packet radio
30 channels and said at least one packet radio channel

controller comprises a plurality of packet radio channel
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30 23. The apparatus of claim21 in which said PRCH adm ssion queue
-37- WHAT IS CLAIMED IS: 1... In a cellular telecommunications system
conprising a plurality of packeltllmﬂmnﬁ“ueﬂll wher ei n each packet radio
channel is controlled by packet introller, and a plurality
of transceiving stations, each of s@id tfMan&celving stations capabl e of
transm ttingvwayenissel vi ng data packets and sharing a packeCT/sesdon4shannel ,
a met hod of nmanaging adnmission to the plurality of packet radi o channel of

said system said nmethod conprising the steps of: (a) receiving an
i ndication that adm ssion is needed to gcpacket radio channel for a packet

call; (b) sending an admi ssion request t0 a first packet radi o channel
controller; (CrohEFS] VLY Ard t@ﬁ%%[b%e PRt Baghibr %&xaﬂﬁ&f%oﬁ@ﬂéi&te“:ha““e'
controller; (d) determning 1f sald response indicates that sald packet

call"is to be &dm:r@lablmg) %np%ﬂﬁ@qmt&dl @achahneada@sobameéd varch drhe fir st
packet radio c co tr I eat (b and (d),
for each of thggp FurEts *'opac‘f(xq{ﬂ% §2"56P£|a%nke:pgcon Ig%ge‘_g'h%ﬂ sai d

response i ndi caaed saeplspaaket (Im)al and s{d)q mchdmméedep@amﬁg Qa‘oxsaud packet
radi o channel s unti | F% atlﬁe reggonse has been recelv d from each of

the pluraPity 8‘["953’6%%‘? Pagkar chafhRl CegpRs b FepErobler, t§5%H of claim

1 further conpkleshBfise | thdiRSRe8SBaid ;shdmabam detias Iﬂenawn%;é@ i d step
of determ ning, the step of: determ ni nq sald packet call is to be

placed in a pafRet OFaGIaédcﬁéﬁhéF FH @ sTRAngdSue Or untlB a pegative net hod
of claimz2 in %gganéélrﬁaéﬁoganoieé&t&w%ﬂ%éh o2 Ha NaQIcetathais 1O be

placed in a packet radio channel adm ssion queue conprises the step of:
det erm ni ng i f chanegdi ¢erkxqldferisc val ue for said packet call plus a total
request edy,

4. The method of claim 1 further comprising, in
response to a negative determination in said step of
determining, the step of:

determining if said packet call is to be placed

15 in a packet radio channel admission gueue.

5. The method of claim 4 in which said step of
determining if said packet call is to be placed in a

packet radio channel admission queue comprises the step

20 of:
determining if a required traffic value for
said packet call plus a total requested traffic
value for one or more packet calls in said admission
gqueue, is within to a maximum allowed requested
25 traffic value set for said admission queue.

6. The method of claim 4 further comprising, in
response to a positive determination in said step of
determining if said packet call is to be placed in a

30 packet radio channel admission queue', the step of:
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traffic value for one or nore packet calls in said adm ssion queue, is
within to a maxi num al |l owed requested traffic value set for said adm ssion
guete—7%" Te-nernod or ctaim 2 further .gonprising, in response to a
positive determ nation in said st lm iy if said packet call is
to be placed in a packet radio cklm I" mgmlmMUjeue, the step of:

pl aci ng sai d packet call in said atim%siton"quéue® 5. The PEL pﬁsclaim
3 in which saﬂﬂogyﬂﬁﬁbf recei ving conprises receiving a service request for
a packet call. 6. The met hod of claim5 further conprising, in response
to a negative determnation in said step of determning if said packet call
is to be placed in a packet radi o channel3%®adm ssi on queue, the step of
sending a service deni ed nessage for said packet call. 7. The net hod of
claim5 further conprisinplacing espbhs@acken Fgdit e gaidr mdmasbdonin sai d
step of determ ning i‘%’eagi d packet call is to be placed in a packet radio
channel adni ssion queue, the steps of: placing said packet call in said

adm ssion queue; sending a service grant nessage for said packet call; and
sendi ng a packet call_, suspend iglgi at%onlfor jZ‘ai.d gﬁck]gt call . -€9 - 8.
The method of claim 3 in WAFcASERPY 2t eh Bt recaPviRE R ofiptT sB5®R eB8i ving a
packet cal |5 expetécshving conpRtisésr racppeli sabbrvice rdfpsesetiwd §f claim
8 further conprising, in_response to a negative determnation in said step
of determi ning i?a%‘gqtdcﬁé&ket call is to be placed in a packet radio
channel adm ssion queue, the step of sending a packet call detach
indication for said packet call. 10. The net hod of claim8 further
conprising, in resporise t3hg pethed ef detaimi hafvrohem cogpaisiag, oin
determ ning if saig ek cal L, b ArEfdidnd RAC r adl annel
adm ssi on queue,@%%% stegéoof ngﬁﬁ?%lg‘p% gggéet cgl%nsulgﬁe%%q n%?%:%t |8gn for
sai d packel0cal | detekminihg, nehdgtepf of| aendiing @ wervhce agxhrst opsshge

recei vi ng conprifgls gaeicaeip\éicﬂgtacas_@.vi ce request for a packet call.

9. The method of claim & in which said step of
receiving comprises receiving a service request for a

15 packet call.

10. The method of claim 9 further comprising, in
response to a negative determination in said step of
determining if said packet call is to be placed in a

20 packet radio channel admission queue, the step of sending

a service denied message for said packet call.

11. The method of claim 9 further comprising, in
response to a positive determination in said step of
25 determining if said packet call is to be placed in a
packet radio channel admission queue, the steps of:
placing said packet call in said admission
queue;
sending a service grant message for said packet

30 call; and
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12. The nethod of claim 11 fur response to a positive

determ nation in said step of de ep of sending a service
grant nmessage for said packet ca“i [& m MOd of claim1 in which
said step of receiving conprises spaeket call expelled

indication for a packet call. 14. The method of claim 13 further
conprising, | wg®apss®se to a positive determ nation in sai dpcriside/o8145
determ ning, the step of sending a packet call update for said packet call.
15. The nethod of claim1 in which said system further conprises an

adm ssi on queue for packet calls and said tep of receiving conprises the
steps of: receiving an adm SSI on queue sf‘gﬁ -40 - determning, in
response to said adm ssiogy, i ai ssign _queue contains a
packet call; and generati ng sal d | r‘%l cat] o"jnal?'n sgleggmﬁséngécﬁ ey f‘?’f/e
determ nation.in sai gas¢f@epacketderddn ning. 16. The nmethod of claim 15
further conprising, in response to a positive determnation in said step of

determning if said packet call is to be admtted to said at |east one
packet radi o channel 32. th'Ehstﬁ@tmfd sefdeTwing Pafk eyhion | s4£5 U NGE Cat i on
for said p%cket cal l,. In a cellular telecomunications system

conpri sing’a pl Lfreé:Fllf’§n8f Wﬁéﬁﬁf vitEGeiVIRS ofls RAFNPtcapRbl eepelled

transmtting andndeeat¥bAdrshtad gaakket sapnd sharing a packet radio channel,
a PRCH adm ssion queue, and a PRCH resource manager, a nethod of managi ng

packet radi o channels, said nmethod conprising the steps of: evaluating the

total required traffllg f oppéldy d LoD, ueue and
determining if a new PRCH i s nee ed to(éﬁlgkﬁl !égtlflﬂ&eearu:grozn Bait: B sendi ng

a PRCH setup red@8ponse <& i r pSoikice n@etaagm:matlannéw R |sster¢q:btt red to
handl e theyg equ'de‘%@rhiﬁixﬁéth‘!-%@é{i”&é ns%ndlng QaCkﬁet &P up %@gelfmgXI Sts

with no packet cal
said packet call.

14. The method of claim 5 in which said step of
receiving comprises receiving a packet call expelled

15 indication for a packet call.

15. The method of claim 14 further comprising, in
response to a negative determination in said step of
determining if said packet call is to be placed in a

20 packet radio channel admission queue, the step of sending

a packet call detach indication for said packet call.

16. The method of claim 14 further comprising, in

response to a positive determination in said step of

25 determining if said packet call is to be placed in a
packet radio channel admission queue, the step of sending

a packet call suspend indication for said packet call.

17. The method of claim 1 in which said system
30 further comprises an admission queue for packet calls and

said step of receiving comprises the steps of:
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PRCH is not required to handle the required traffic; and sending a PRCH
rel ease request to said resource manager if a narket radi o channel exists
wi TIT N0 packet calls. 18. he net hod of cIa|n117 in which said step of
det ermini ng conpri ses: -41 -‘ 3'“ H& total requested traffic
for all packet calls in the adms s a predeternined limt.
19. In a cellular tel ecommunications system conpri sing at

swit ched radi Y@AYHA® and a plurality of transceiving statlons eac%
said transceiving stations capable of transmitting and receiving data
packets and sharing a packet radi o channel, said systemfurther conprising
a PRCH manager for managing traffic on sdild at | east one packet radio
channel, a method of managi ng packet radio channel resources, said method
conprising the steps of: #Qﬂﬁﬁvépﬂga%.?ﬁﬂﬂéﬁ?opaﬁvﬁu%rﬂﬂﬁﬂﬂlrsetup r equest
from said PRCH manager; d{éteerr'?ﬂ 144, |flrpd?g rgser egpuUrLas eXhaisdd i n said
systemto allow a new pac o thanne set up; determning
whether the traffic QOadeoalgamketlfadamdchdmnﬁﬂxcnﬁqunua(nnuhaupmud S
requires additional resource .and al l ocating previously unutilized
resources for a new BREREY %4diF0®Ffannel in response to a positive

determ natison of adequat egdf@itiags sadd. indicatieh! WhanrdspbasemydnigLati ons
system conprising at | east one packet swtched radio channel and a
plurality of transceP9fhy¥& é’tetﬁﬁgm%%i‘ﬁ‘ 3 8aif Frem e detRY™ERERS ons
capable of transmtting and receiving data packets and sharing a packet
radi o channel, said system further conprising a PRCH nmanager for nanaging
traffic on said at | &8st Bhee prRides Oﬁaeﬂelehghnerrt%rmsale#nsmmr ng
packet radi o chaagonbeSU (P SposflidomidiadAARRILE B0 dadaSaRD s
receiving a rel easée request fronrsar PRCH nmanager; determning mhether

sai d rel eae reqisgsrminging ife sgidrpacketapndll is to be admitted to said

at least one packet radio channels, the step of sending

packet

a packet call resume indication for said packet call.

19. In a cellular telecommunications system
15 comprising a plurality of transceiving stations each
capable of transmitting and receiving data packets and
sharing a packet radio channel, a PRCH admission gqueue,
and a PRCH resource manager, a method of managing packet
radio channels, said method comprising the steps of:
20 evaluating the total required tfaffic for all
packet calls in said admission queue; and

determining if a new PRCH is required.

20. The method of claim 19 further comprising, in

25 response to a positive determination in said step of
determining, the step of:

sending a PRCH setup request to said ‘resource

manager.
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-42- de-allocating resources allocated for one of said at |east one packet
radi o channels in response to a positive determnation. 21. 1In a cellular
t el ecomuni cati ons system conpr |,lemwlm;ﬂm" packet radi o channel and
a plurality of transceiving stat mfd transceiving stations
capable of transmtting and receivi ng dath p%lck*ets and sharing a packet
radi o channel womngspar at us for managi ng adni ssion to sai d wiTd@6eONe
packet radi o channel, said apparatus conprising: an evaluation nmeans for
receiving an indication that adm ssion for a packet call is needed to a
packet radio channel and generating at 2st one adm ssion request; at

| east one PRCH controller, each controII g an associ ated packet radio
channel and for receihyin si.@n sai d eval yati on neans,
det er m ni ng whet her %ie/u dgrggé;'l?%%@ggl |D9 d%%hjebizg agdfr%trﬂ C&d SPBPELPHF%s SOt at ed
packet radi o chaespbneedtgererragatgven detersshation aphegaidgitlep fossai d

packet call is m ssion denied signal if said packet
call-is not to ggtgdmlﬁnecﬁ %%e éﬁ?is‘?  queue for stori ng a packet call

identity for at |east oneiqwﬁm&hmgl bf angaekPRCHaads shhfe NUSKES Jﬂ’andl er

for determ_.ning whether to pl ace sai d packet call identity on sali

adni ssi on c?ueue in r83Ye R Ragkeh Skt esiad deni ed si gnal bei ng received
fromsaid at | east one PREABARL & bR o 1lin
whi ch said at | east one PRCH cgntroltﬁferre%(g)aﬁ%?'l sgggge dt 3%80(%%—1
controll ers and sai d"PEFPTeihd@sPgaRer hees B%Jctla@mdsslewmmmr&stm
sequentially, 10 a dbAi&reilp W dleesflflif P B ek S SNk

adm ssion granted signal is recel ve rom ne of ‘sal con]’??rgﬁ ers or
until an admi ssion dewists stighahoi packeeicaddst.r om each of .said PRCH
control | erg. -.43 - 23. The apparatus of claim21 in which said PRCH

adm ssi on queue handl er further conprises: neans for determning if said
adni ssi on queue contakns THe ImtiodorE RAaKMt 19akh WHEHK b¥id Nsd@spnse to a
timer signal; ara
etermining comprises:
determining if the total requested traffic for
all packet calls in the admission queue exceeds a

15 predetermined limit.

23. In a cellular telecommunications system
comprising at least one packet switched radio channel and
a plurality of transceiving stations, each of said
20 transceiving stations capable of transmitting and
receiving data packets and sharing a packet radio channel,
said system further comprising a PRCH manager for managing
traffic on said at least one packet radio channel, a
method of managing packet radio channel resources, said

25 method comprising the steps of:
receiving a packet radio channel sétup request

from said PRCH manager;

determining whether said setup request is to be

granted; and
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means for generating an indication that adm ssion is needed for a packet
call having a highest priority value in said adm ssion queue if said
admsstron queue contalns at [east one packet call identity and sending said

i ndi cation 'to said eval uati on rrean:mlllm"l" mmmmmlat us of claim21 in
whi ch sai d apparatus further conpri _ genment means for
nonitoring sai q}fﬁgggadm ssion queué afid ben'%rasti ng a PRCH EEadi0s 184U e st
when t he t ot a gd ted traffic of all packet calls in said adm ssion
gueue exceeds a predeterm ned | evel; neans for nonitoring the nunber of
packet calls on said at |east one packet radi o channel and generating a
PRCH rel ease request for each packet radtd channel on which the number of
packet calls is zero; and_resource nmanager neans for receiving said PRCH

setup request and addi ng2alREHF L KEISFEGTS nriel PE% PAFKeht YR8t one
packet radi o channelcHihye@SRANSEsHEnSAItD WipdBit edeesétnfina®EBhViNY said
PRCH rel ease request and rel easing sai d packet radio channel on which the
nunber of packet calgaid stepref (deteamdniBSour ce manager in response to said
rel ease request. WO 97/ 11568

PCT/ SE96/ 01145 -44- 27. In a cellular t el econmuni cati ons system
conprisingSat | east 2une (Thekeethodadf octdiamiad iandeliohl wadkdi syepf of
transceiving stations,, each of .said_transceiVving. s i.ons. capabl e of
transmitting anf & Uating SMEFSSEEL éie%ﬁg'ﬁle?lsng a%fd %%%‘?ulanr{gf T PACkE? radio
channel , an appakaétiSwiehinrasaid ngystkm S5 oallow sai teat daeket radeo packet
radi o channel, said apparatus conprising: an evaluation neans for

recei ving an i n8PRaR¢HFoL®e €t WP (hat admission for a packet call is
needed to a packet radi o channel and generating at |east one adm ssion

request; and at |east one PRCH controller, each controlling
10 265. In a cellular telecommunications system

comprising at least one packet switched radio channel and
a plurality of transceiving stations, each of said
transceiving stations capable of transmitting and
receiving data packets and sharing a packet radio channel,
15 said system further comprising a PRCH manager for managing
traffic on said at least one packet radio channel, a
method of managing packet radio channel resources, said
method comprising the steps of:
receiving a release request from said PRCH
20 manager;
determining whether said release request is to
be granted; and
de-allocating resources allocated for one of
said at least one packet radio channels in response

25 to a positive determination.

26. The method of claim 24 in which said step of
evaluating comprises determining whether the traffic load
on packet radio channels of surrounding cells requires

30 additional resources.
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an associ ated packet radi o chan Lving 15 an
adm ssi on request from said evaluation neans, determ ning whet her .said

packet call is to be adnitted tolﬂﬂ I"Hﬂﬂﬁw packet radi o channel and
generating an admi ssion granted sitgl 1 JEEL EA cket call is to be

admtted, or an adm ssion 20 deni ed signal if said packet call is
not to be admyblogshses28. The apparatus of claim 27 in which rcaisdoeirdseast
one PRCH controller conprises a plurality of PRCH 25 controllers and

sai d PRCH manager generates said adm ssion requests sequentially, to a
different one of said PRCH controllers, yntil an adm ssion granted signal
is received fromone of said PRCH controlTers or until an admi ssion deni ed

signal is received fgpm each of | BfCH 889“ l, ) 97/ 11568
PCT/ SE96/ 01145 - 45- é-g 'E‘F%'e a%par%%tb'glslfo clggll%c% |nl%ntilch§saisd’s?é§55 cation
t hat™ admi ssi on towpnigiatkest cakhst s oneegmatketnpr rsdto achankel aadl ai dentity
of said packet call and sai aratys.further conprises: 5 , an
admi ssi on queuep?'ézfa@[rt%i nogfda?tpﬁpa}é%?ﬂe%ﬁﬁgpaﬁkﬁl?gil ifpsh i QF &*dda PRCH

admi ssi on queuetbBansteiviGRNPrt3itignsTeaBpabDe d6f er ekahsei sdigigherango pl ace

said packet call's identity on said adm ssion 10 queue in
response to an KBRPEEIRh dBRRedaSkghal 3 nghareieg ved Paditeverkpddde of

SZ‘! g gtRCL east OpRaRRGH CaNtdpidr@kus3@or ThenAPRRY aumss8iok! @b BAG iR Whi ch
Ssal

least one packet radio channel, said apparatus
comprising:
an evaluation means for receiving an indication
10 that admission for a packet call is needed to a
packet radio channel and generating at least one
admission request; and
at least one PRCH controller, each controlling
an associated packet radio channel and for receiving
15 an admission request from said evaluation means,
determining whether said packet call is to be
admitted to said associated packet radio channel and
generating an admission granted signal if said
packet call is to be admitted, or an admission
20 denied signal if said packet call is not to be
admitted.

28. The apparatus of claim 27 in which said at least

one PRCH controller comprises a plurality of PRCH

25 controllers and said PRCH manager generates said admission
reguests sequentially, to a different one of said PRCH
controllers, until an admission granted signal is received

from one of said PRCH controllers or until an admission
denied signal is received from each of said PRCH

30 controllers.
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15 adm ssion queue handl er further conprises: neans for determining if
sai d adm ssion queue contains at |east one packet call identity in response
toatTmer-Signar; and nmeans Tor generating an indication that 20

adm ssion is needed for a packet n“ MIE“ﬂcml hest priority value in
said adm ssion queue if said ade | I ns at | east one packet
call identity and sending said indfcation §ai 0 eval uation means. 25 31.
The appar atus WP 29 in which said appar atus further cmﬁsF?@é!‘sa PRCH
managenent neans for nonitoring said adm ssion queue and generating a PRCH
setup request 30 when the total requested traffic of all packet
calls WO 97/ 11568 -45- PCT/ SE96/ 01145
-46- in said adm ssion queue exceeds a predeterm ned | evel; neans for

nmoni.t ori ng the nunbei2Sef ‘phekapp@arlatssomfsalqiaam I@'astlrone:hpahkesaimdl o]
channel and 5 ener at a.PRCH r ease_I eguest r.each ket
radi o channel or3H% Pﬁetﬁ #rbgflmé?sb%ﬂ:ke?r cal P%c z%?%f éﬁdn?%g% rce
manager means fo:rompeﬁeeylmg)aﬁﬂde(fl BRCH SddrtitveqBesaidnshaaddi pg1a ey packet

radi o channel 10 .to said at |east one packet radio channel
in response to Said ?«E’Pﬁﬁa\“éﬁféﬂrtthﬁ‘n’dc?‘&re’ﬁﬂsng sai d PRCH rel ease request

and rel easiyng sai d packet 54 adhfi sSasH eludiie WH.Chstdia dyndier 1 0fsagket call's

i's

packet call identity; and
a PRCH admission queue handler comprising:
means for determining whether to place
said packet call’s identity on said admission
10 queue in response to an admission denied signal
being received from every one of said at least

one PRCH controller.

30. The apparatus of claim 27 in which said PRCH
15 admission queue handler further comprises:
means for determining if said admission queue
contains at least one packet call identity in
response to a timer signal; and
means for generating an indication that
20 admission is needed for a packet call having a
highest priority wvalue in said admission queuwe if
said admission queue contains at least one packet
call identity and sending said indication to said

evaluation means.

25
31. The apparatus of claim 29 in which said
apparatus further comprises:
a PRCH management means for monitoring said
admission queue and generating a PRCH setup request
30 ' when the total requested traffic of all packet calls
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zero to said resource nanager in response to sald 15 rel ease

eauest | O O O
' * [ L M § =x

WO 97/11568 PCT/SE96/01145

-46-

in said admission queue exceeds a predetermined
level;

- means for monitoring ;he number of packet calls
on said at least one packet radio channel and
5 generating a PRCH release request for each packet
radio channel on which the number of packet calls is

zero; and
resource manager means for receiving said PRCH
setup request and adding a new packet radio channel
10 to said at least one packet radioc channel in
response to said setup request and receiving said
PRCH release request and releasing said packet
radio channel on which the number of packet calls is
zero to said resource manager in response to said

15 release reqgquest.
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