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i nvention rel ates to packet swi tched tel ecommuni cati ons systens
and, nore particularly, to a method and systemfor controlling packet

sw tched radi o chann l7 adm ssion in a cellular tel ecomuni catgcqgRgodoipdzcm
10 Hi st‘gﬂ?”b&?he Prior Art As the capability to offer a greater
nunber and variety of services within cellular tel ecomunications systens
devel ops, packet switched services will play an increasingly inportant role
inthe field of cellular 15 t el ecommuni cations. The application of many
conputer and related data services to cellular systens requires the

transfer of single oPAGKET|$HITCHED, RARER THANNFLy ADMESSIQN FONTRRLOf a
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e-mai | and tel e-banking may be store and
forward short nmessage service. Q her services, such as term nal

emul ation, | ocal o Ik b r access, and credit card
verification, hoagé‘@t%\é]\% rz’ﬂpn?ﬁ,\%ﬁ‘) e usage, short tine delays and the
capability $o handl e C S i w dely varying |engths. I t

is certain that future cellular systens will have to supEort such services
with an efficient packets datiRVEBEIPRe. TWAESHI tihm offacket| npdiritahed of

packet data servigfschmmudi®sibgd bPstdfs CaHd,eMoref EQEEié\iléﬁ%{,ELHoOF&ea“ 30
Techni cal Standards Institute (ETSI) to devel op such a service for the

Eur opean 2+ G oupetpedi apd vsiten Eagvrontrey) gy pesket switched radio
PCT/ SE96/ 01153 - Zhannel admission in a cellular telecommunications system.

10 History of the Prior Art

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 lengths. It is certain that future
cellular systems will have to support 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 EBuropean 2+ Group Special Mobile (GSM)



cellular system This recognition has also resulted in an effort to design
packet -data service capability into the Universat—Mbile Tel ephone System
+ (UMIS) currently under devel opment in the RACE Il Code Division Testbed 5
' (CODIT) project R2020. The CODIT project was set up by the Conm ssion of
t he "Eur opean Community for the purpose of defining a future nobile

t el ecommuni cat worssnmsyst em usi ng code division nultiple accesRCI/SEBHMESI
technj ques. Packet-switched data service in ~a cellular 10

t el ecomuni cati ons network is characterized by calls fromnetwork users to
nobi |l e users being transmtted to packet switched nobile stations on the
shared downlink (DL) of a packet swi t ched®radi o channel (PRCH) and, by one

or nore nobile users sharing the Eglink (UL) .of ﬁi.ge PRCH. The 15 . DL PRCH
i s shared by netSbrilar&ySten-a JhiGebeREEionTRas BLARAFPFEL G IdY by

each nobile useinageessl NG I ighapagket NadaNdipfidahicaBab 8fide JWPi | €
user requires, to transmt datato the system A common nethod of allow ng

access to the PHRGH Priversal tMphidgh Telepbree- SwptehedUNER eauroentinte. The
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type. In the packet-swtc contention node nobile users transmi data
packets on5t he PREBITheproiedts RBO2essaTle teONTITapsbgectavas et up by

i dentification 2 . the transmtting nobjle user is coptained in each
data packet . Thg{‘?r ‘?@ﬁ%&?&‘n"&%té‘?&@ﬁgt °‘B‘§7"1f¥é’ ﬁ%i ?Beu%‘é’FP‘?Feﬁ/ be
done either randemaefifingpan Mghsengnabilied|tRlisiconalini 88k LeHd Ngyddad t he

packet -data channel is not_presently used by another nobile station. If two
or nore 30 N8BS TRAS SiViFLPRRRYURLS a5REERJ(FIR)arecaréapatket - dat a

channel , the system pidietatitdhb@W QR ACCESEVIR then N0 @41 1dHA0
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10 telecommunications network is characterized by calls from
network users to mcbile 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. BAn 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
signal 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



chanpel . Mobi | e users unsuccessful at accessing the channel nust repeat

the transm ssion of the data packet until it is accepted by the system
The—SystemrUSErS TTansm 111 Ng data pachket==to~mobi | e users al so contend for
5 -the downlink by being placed in a queue. Because in such a system each

user accesses the packet-smﬁtched channel in a random fashi on, uncontrolled

fl ow of users hf lg&] and between the packet-sw tched radi pcfbsvanaks of a
cel |l ukar syste ‘%ﬁ? use packet 10 transm ssion delays in the system

The del ay nay be incurred by both nobile users on the uplink and network
users transmtting to nobile users on the downlink. As the nunber of packet
cal I s~on the packet sw tched channel incrgases, the average transm ssion
del ay for each packet 15 call increases. |In sonme applications the

del ays may be ueagagei abl evodineys eigdis a@nsedskatust atf OiceedBiinzod@nd
system f or controlllng packet transm ssion delay on one or. nore packet
switched radi o CHaRRelsMRFL FeRAItyILRe §§§f‘§'ﬁ%s§’f°'2(9f the,ApEAJPREK Hacket

calls could be aﬁkgﬁt h}‘ie'ﬂé %’éﬁ@e&obyaqﬂbs.%’ygeewﬁo araécsﬁaté@dwef&annel
according to predefined criteria, delays for packet sw tched channel users

i n applicati ons trhnsmitarimgt data ma@keta t@m@bpéekmen&ebhgotqqmeoduf@t be
avoi ded andg reduced. 25 and stem for managing the
flow of pSI ori ?‘F‘?eao'ﬂ%]é tba' bfe ﬁ]p ae%étnm@eﬁu§ﬁ% or nore packet
switched radio channaéeauynthneamhhpankﬁysﬁﬂmte&&nims&hcmﬁééﬂﬂﬁﬂ twing a

maxi num t ol er abl e acket tra SSi n del a ul d et such a ed, 30
SUMVARY OF THE P r‘}p% |1ﬁ’\/8n¥"i“6 “brféx?ge HRR: a"”r?@&'*ﬁ’o’af%l% syst em

WO 97/ 11570 flow of users to, from, and between tiRC a6, Bdibehed}-
radio channels of a cellular system may cause packet

10 transmission delays in the system. The delay may be
incurxed 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 cellular system. If

20 contending packet calls could be selectively chosen for
admission to 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.

30 SUMMARY OF THE INVENTION

The present invention provides a method and system



of packet sw tched radi o channel adm ssion control in a cellular

t eFecommuni cati ons system The invention all ows—a-system operator to set ’
t he maxi num average tinme delay that will be incurred in a packet call for a
user allowed 5 access to a packet swi tched radio channel (PRCH). By
setting a maxi num average tinme delay on one or nore PRCHs of a system a
syst em oper at wwoeansiwe assured that PRCH users are not subj #ET/SE011S3
unaccept abl e packet transm ssion delays. Higher priority packet calls in
whi ch | ong packet 10 del ays cannot be tolerated can be admtted to a
PRCH before packet calls having a lower priority. This avoids the problens
assogi ated with conventional contention-fode packet swi tched systens in
whi ch users each randomy contend for use of the PRCH. I n such
conventional 18f Packey cfinitcheds radie, ghannel gdmigsigh cemhroljsm @ packet

transm ssion risLRuBy £RE UG Qft i¥H8! Sys UM eNeho0idwineiBR KR dds
I ncreases. I n one enbodi nent, the invention conprises a PRCH adm ssion

control functiansystereereiRON ¢ setyShenvrazipurp@veragent §u¢ ofelant r ol
function recei 1,S$J 0k t. r r,J.eq i use of
the PRCH for Yfige E&rﬂl $e ?n&@ﬁ"ﬁ ih fg d%mﬂ@et? %gfln??i?ga}e us]gg H?f&wéw

a pac cal e ssron con unction " then
gener at esSei t haccass adnl ssipackgtanseit cdredadrnadisl ochalerled(PRYBageBt 0 t he

PRCH nmanager. The PRCH adm.ssion control. 25 function eval uates the
user's admi ssi BRETHHI MAFIPUY PEFHEHE géT"F Ay BRCPPS P TIFCEPNTRTHR i f the

estimated dat ackr af bystériud rebtan dpRrpasketas Bd AY¥sselinenht appdre from
current packet calls having a priority higher than, or equal to, the

priority of thESpESi@te Ot spRigcsdq HRACEFRFARIe Pagkss hiRRsméFeiam e
traffic. ASERPE Al ghRy pE ORI R¥%ak Ued119'I nCaRi&if 1daRephoked he
uplink and the downlink o WO s
PCT/ SE96/181153detays cannot be tolerated can be admitted to a PRCH
before packet calls having a lower priority. This avoids
the problems associated with conventional contention mode
packet switched systems in which users each randomly
contend for use of the PRCH. In such conventional
15 systems, the average time delay for data packet
transmission rises as the numbexr of users contending for
the PRCH increases.
In one. embodiment, the invention comprises a PRCH
admission control function for each PRCH of a system. The
20 admission control function receives admission requests
from a PRCH manager requesting use of the PRCH for a
packet call. The admi.ssion control function then
generates either an admission granted or admission denied
message to the PRCH manager. The  PRCH admission control
25 function evaluates the user‘s admission request for a
packet call on a PRCH by determining if the estimated data
traffic required by the packet call plus the traffic from
current packet calls having a'priority higher than, or
equal to, the priority of the packet call is less than the
30 maximum tolerable traffic. Separate or combined

evaluations can be done for the uplink and the downlink.



|f a positive determ nation is made, the admission control function

gener ates an adm ssion granted nessage to the PRCH manager, and the packet
cal s—adnmittetTo T PRCH. BRIEF DEseRkak=eN OF THE DRAW NGS 5

A nmore conpl ete understandi ng of the nmethod and system of the present

i nvention may be had by reference to the follow ng detailed description
when taken in conjunction with the acconpanying draw ngs whekgiRpedphfss 1

is a- block d¥YQJFUA® of a cellular 10 t el econmuni cati ons systeminto
whi ch the present invention nmay be inplenented; FIG 2 illustrates the
control plane protocol architecture for the packet switching functions of a

cel lulFar tel ecommuni cations systeminto wgich the present 15 I nvention
may be inplenented; FIGS. 3A and 3B illustrate the exchange of signals on
the downlink andgupl pokitivesBeEsIiRla¥ioRf i maBk| WA agiMsESIBrP ke o] adi 0
channel operating according to an enbodi nent to the present invention; 20
FIG 4 is a fundiunsitdonpoesRraresram afningdont granredt ressage nkpakesrent

functions wthi

e I sy;azxgde I.g ordi & oghi prent  of
the present invg’ntloﬁ{‘éﬁﬁ.’ anmd%gg%%&ﬂ%qdi%gpgdm%ﬁaug?aﬁﬁg 25

process Steps HROH.BREBFOHESCRRPTIONKOF THEMIRAWINB&Nnel nmanagenent function
according to an enbocli

diagramillustrating pr“(')%reessccs"{'%ps ol Towe

ment of t resent invention,. FEI.G 6 i, flow
et dexs agyl?%eogac%heet ?‘%tl%d’icﬁ% nel

control |l er traf fdystdh of sHpepresem invesition weE Gelim@ by aefewrbads ment of
the present invention;
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conjunction with the accompanying drawings wherein:
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FIG. 1 is a block diagram of a cellular
telecommunications system into which the present invention
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;

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

FIG. 4 is a functional block diagram of packet radio
traffic management functions within a cellular system
operating according to an embodiment of the present
invention;

FIGS. 5A and 5B are flow diagrams illustrating
process Steps followed by the packet vradio channel
management function according to an embodiment of the
present invention;

FIG. 6 is a flow diagram illustrating process steps
followed by the packet radio channel controller traffic
supervision function according to an embodiment of the

present invention;



FIG 7 is a flowdiagramillustrating process steps followed by the packet
radi o channel controller admi ssion control function according to an

enbodi ment of the present invention; and 5 FIG 8 is a flow diagram
il tustrating process steps followed by the packet radio channel controller
_congestion control function according to an enbodi nent of the present

I nvention. 10 wod2his®% LED DESCRI PTI ON Referring now to FI G RCT/SE96PHFh | S
illustrated a bl ock diagram of a cellular telecomunications system 100
into which the present invention may be inplenented. Cellular system 100
conprises nobile control node (MCN) 15 102, radio network controllers
(RNCs) 104 and 106, base stations (BSs) 8, 110, 112, 114, 116 and 118,
and nobile stations I\/Bs% 120, 122 and 124. Each base station 108, 110,
112, 114, 116 and 1F¥%ort 1818 SV Hhagxamoit bnfhm T SFSSRPBSTRRS | e

stations wi thi nedReddbg €he padkRtECradSo Ainel CEBRErALIR! hamebsidie base
station. Mbile stations™ 120, 122 and 124 conmuni cate with a particul ar

base station, ofontaxd fuachiors atoerding tolan emdotimehe ohdhelfredependi ng
on which base station s coverage area the nobile is located in. In FIG1
nmobi | e 25 stati ons 9037122, and 124 are shown to be communi cati ng via
radio inteffaces 12&1cl3@ aedalBPowidindiyase idlastvasink)hrotéadsastedsl o,

respectively. Basg statjons 108, . 110 apd 112 are connected to radji o network
conf roller >1/04, g%ﬁcf’“%aé@ é?eatﬂa&?fgtﬁ 110 FRanpel J%tﬁi’ﬁ%’brﬁ?é‘gﬁﬁﬁl‘frb radi o

30 net work ceght¥lll eindOfon Jdedir@in@itedok eddidleher 6f 1k Rdsdf6 are in
turn connected to nobjile control node 102. WO 97/ 11570

PCT/ SE96/ 01153 1vempififi-e control node 102 is a switching center that

10 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.
Cellular system 100 comprises mobile contreol node (MCN)
15 102, 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, 112, 114, 116 and 118 controls system radio
communications with mobile stations within the radio
20 coverage area, termed a cell, of the base station.
Mobile stations 120, 122 and 124 communicate with a
particular base station, of base stations 108, 110, 112,
114, 116 and 118, depending on which base station’s
coverage area the mobile is located in. 1In FIG.1 mobile
25 stations 120, 122, and 124 are shown td be communicating
via radio interfaces 128, 130 and 132 with base stations
108, 1312 and 116, resgpectively. Base stations 108, 110
and 112 are connected to radic network controller 104,
and, base stations 114, 116 and 118 are connected to radio
30 network controller 106. Radio network controllers 104 and

106 are in turn connected to mobile control node 102.



supports the interconnection of the cellular systemto fixed network 126.
Mobi | e control node 102 nay be connected to fixed network 126 by | andlines
or ether—S5—equivatermt—Tonnect i ONS.  Tre=f=eed net work 126 nay conprise a
i nternet network, public switched tel ephone network (PSTN), integrated
services digital network (1SDN), a packet sw tched public data network
(PSPDN), or a X. 25 system Wiile the cellular tel econmunicati m of
10 <FIG 1 i Ve %as a particul ar configuration, the blo %F%é?{asrgn is

i ntended to be only an exenplary configuration of a systeminto which the
present invention may be inplenented. The invention has application to any
packet switched radio systemin which use s contend for a packet 15

swi tched radi o channel (PRCH). In an enbodi ment of the invention, cellular
system 100 oper C ' t o ol;g, dev sfOr i Vi Si on
Test bed (CODI T) AbgeLET %%F‘qk,g%, ol %p oz si?é”%%ghiﬁ% ég?‘gfepggﬁv?/ith t he
PRCH cont ent i onsopgertaz celss Piterconpeckfiondof otheheeTOD &Y UNES egortior ol | ed
by the PRCH traf.fic,mnagenent.  functi .of the. inyention. e UMTS is a
mobi | e communi cAtFER &%ggg?us]iznsg di h%g’fggeqct?@ﬁggxconcfed%di %/l%i SAY Mm% i pl e
access (DS- COMALonhédred nubt ifikatie neddbeki nker fac el idilinkecidi eotHet t he
CODI T/ UMIS_system 25 acket radio service_is provided to nobile stations

. p .
120, 122 and 128%+Rlsnt sPrngrtdopReHEne EdxRd Bridiadika i 26 MaypgomaRiFe 112,

114, 116 and 11§ 63frabkheshescandk! bbb esweBened FBLEpHIHd Snétwde
request of radio network controllers 104 and 106 or nobile control node
102. The PRCH i SPETBD., integratke| servigsamdigitad mefeorkl (AFDN)cam be
oper at ed i ndepe y .upl 4 d i n ) WO

97/ 11570 BERELYaRleild! gl s Pldith bdblroBR (BRI N0 2s IO

nobi | e stati on exstemat dfhide toedc€lkbimr (Cedercowmpaivchtdloasneystem afp to 64
kbps (medile balg.qG

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
switched radio system in which users contend for a packet

15 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
{UMTS) project with the PRCH contention mode access

20 specified for the CODIT/UMTS controlled by the PRCH
traffic management function of the invention. The UMTS
is a mobile communication system using direct sequence
code division multiple access (DS-CDMA) with a multi-rate
radio interface architecture. In the CODIT/UMTS system

25 packet radio service is provided to mobile stations 120,
122 and 124 via one or more PRCHs. Each base station 108,
110, 112, 114, 116 and 118 establishes and terminates one
or more PRCHs at the request of radio network controllers
104 and 106 or mobile control node 102. The PRCH is a

30 full duplex, asymmetrical channel that can be operated
independently on both the uplink (UL) and downlink (DL)



channel ). MCN 102 can attach nultiple nobile stations to a single PRCH
within a single cell. To distinguish 5  several-nobile stations on a
PRCH, MCN 102 assigns each nobile a virtual connection identifier (VC)
when it grants access. The VCl is represented by a k bit nunber and serves
as a unique address within the area controlled by MCN 102. 10 The
PRCH i s struct weesiisvel0 nms tinme slots to convey fragnented parhess®isgt ween
nobi le stations 120, 122 and 124 and the network. On the DL, the nobile
control node 102 can send nobile station data packets and information for
controlling the access and data transfer on the UL to 15 one nobile
station or sinultaneously to a plurality-%f nobile stations. On the UL, the

nobi | e stations na¥ SQ%%F access to a UL PRCHif within the coverage area
of the same bas?t stafi¥te APPRH Gaf AP MRS TAF e PREN, Ot Re ka9 | e

station transni tifadify PBSKE! ch@nh&E) Syst &P O4Pref RBps (RBMILMALaGRANNE! .
The | ogi cal channel PRCH is mapped onto two physical channels conprising a

physi cal data cPhami@l) (PO I canpaytaenmudshpleimabidanetat R@@HES Two

base station tran Lyer e [r.equired uppoyiing pne. PRCH. Referring
nowto FIG 2, ?h%ﬁgﬁgi ?R?PI uvssﬁet?‘gk’edat%gﬁ%% 8e%fmt 061?5'1 %%%F%g@%@ or the
packet swii chi nepfarsdt imohs lef sthei@QDIdd WERCH|, nMERe1 0D bid €l grisatdaem t he
nobi | e stationtgﬁgiocol stagk ENB/PSLﬁ§18 coggris S a network | ayer 202,
data-1ink cont rSPYELG MvEradoForReREdPymideretEieonf Yo (WReR isyer 206,
and the physi cajrdmeeiac2@8s. The Mt 3@ reprsdettidd si/de, k e Mgpaer K

prot ocol stack PS) 220 conprises_a network |ayer 210 and a DLC | ayer
212, each WY SPFY®g§ as a unique address within the area controlled

PCT/ SEQ6/ 01153 p-mdwpQaied Within either the MCN or RNC, a nedi um access

| ayer (th% 214 |l ocated Wi thin the base station and MCN
1 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

for controlling the access and data transfer on the UL to

15 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
mobile station transmits the packet to the system over a

20 physical channel. The logical channel PRCH is mapped onto
two physical channels comprising a physical data channel
(PDCH) and a physical control channel (PCCH). Two base
station transceivers are required for supporting one PRCH.
Referring now to FIG. 2, therein is illustrated the

25 protocol stack 200 for the packet switching functions of
the CODIT/UMTS. In the mobile station the mobile station
protocol stack (MS/PS) 218 comprises a network layer 202,
data-link control (DLC) layer 204, a medium access control

(MAC} layer 206, and the physical layer 208. On the

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

comprises a network layer 210 and a DLC layer 212, each



or RNC, and a physical |ayer 216. The connectionl ess packet service (CLPS)
entity of 5 network | ayer 202 provides the packet service_to the nobile
st atton—Fhe—CcPS o Terwor k Iayer‘ZﬂT‘p‘f‘U‘ﬂ‘U‘géLt_ﬁ'e functions of

regi stration, authentication, assigning and administering VCl's and
interfacing to a packet data network. During a packet call, the CLPS
entities use a 10 | ogi cal link adm nistrator (LLA) to ini Hzmifg&ute
packet servi ce ¥@YM¥F®i gnal s via a dedicated control channe and

CO) . After the packet service set-up, the nobile station is attached to a
PRCH and all nessages between the CLPS, including nobile station data
packets, 15 are passed through the DL to a packet-radio (PR) control

entity. The PR entity is also responsible for nornal nobile tel ephone
system functi ong,sucly as; d Q48 herC FHIE G LY eSSt abl hediBiNtac&lds The
packets to be f?"?ansm%tﬁteggq’]o%\{L the %E%H are 20 f ragnment ed,acprot ected

with a bl ock cobeyd:BAMA®Mr 2det dotaned twitisin sdieobaser etatbon tared M&ei vi ng

side, convolutign encoded. interl.eaved L), switched through a
mul ti pl exer (Nlﬁﬁaﬁl‘g%d ain%eﬁ PPYTETR tlea(ye%vérgkf he PDCH. Cont r ol

i nformation, e.g. forhep@uhecenbnbéss NPackats adieidk (CLPSpNafeitedivi a the

PCCH. On_the receiving si de2 t he fragmentg are reconstructed fr%m t he
recei ved sanpl eBEEYRXHS sIRBFRd202| REGVIADS kBB PACkgh STV fGatfedPe to  a

connectionl ess RAGKEL QItMcre (PhESELES! bf Ynetik 2abkoCki6 aedn the
receiving side detects the receipt of an 30 erroneous packet fragnent, a

packet radi o cohbke ofurfatdensonf rergiahratioy, r aueheniiicasiion, assigning ar

system 100 therg,g M3 S5EEAS ver d int ing t t d
Py Coe 01105 19, adiniEckkiad voig and ipcertacing co a packet data

control |l ed by basewsrkii dwring8a paocket1¢alll,]4he]l DE.Pgnentities use a

10 logical link administrator (LLA) to initially route packet

service set-up signals via a dedicated control channel

{DCCH and CC). After the packet service set-up, the

mobile station is attached to a PRCH and all messages

between the CLPS, including mobile station data packets,

15 are passed through the DLC to a packet-radic (PR} control

entity. The PR entity is also responsible for normal

mobile telephone system functions such as handover,
connection re-establishment, etc.

The packets to be transmitted on the PRCH are

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

transmission errors on the receiving side, convolutionally

encoded, interleaved (IL), switched through a multiplexer

{MUX) and then transmitted over the PDCH. Control

information, e.g. for power control, may also be

25 transferred via the PCCH. On the receiving side, the

fragments are reconstructed from the received samples,

reassembled into packets, and forwarded to a

connectionless packet service (CLPS) entity. When a block

decoder on the receiving side detects the receipt of an

30 erroneous packet fragment, a packet radio control function

requests its retransmission. In cellular system 100 there



118. Referring nowto FIGS. 3A and 3B, therein are 5 illustrated the
ex¢hange of signals on the uplink (UL) and_downl i nk-{Bk}+ respectively, of
a cellular system PRCH operating according to the present invention. FIGS.
3A and 3B show t he signal exchanges between a nobile station (M5) 300 and
the* network (NW 302. Mobile station 300 is 10 shown functionally as
nobi | e stati oggReeiserol stack (MS/PS) 218 and nobil e st at irT/sEysdiesn
manager (MS/SM 220. Network 302 is shown functionally as network protocol
stack (NWPS) 222 and network system rmanager (NWSM 224. The protocol
stack is responsible for data transm ssion 15 and the system manager is
respensi bl e for control and supervision-l® the connection between the
network and the nobile station. For uplink (UL) packet transm ssion and
reception the mayl oh#ngsgwm iRRGEsed dishributgss @mongspshe teelkse 20

nunberi ng of tggn Fﬂa% %@h&fég Zﬁgge :I'.\QP%.I%J‘Slﬁ.Qn ffgl 1_t!lcpree

different kinds 0 pac tvio ‘of "WHhi CR fequi r
acknow edgnent 11a. Packet s reqU| ring acknovvl edgnent 25
[err] packets containing user data; and [e packets cantai ni ng user

data with pi ggy- bacReteTrohid i ARV difor FLG fDLI%) a‘bd 3Bp, TE IR0t 2¥qui ri ng

acknow edgment j1iusc Rt he CONNEINGLNEE BilghalbRon tH2 uplink (UL) anq A tiner
is set in M5/ SM 220 when a packet requiring acknow edgnent is sent. If the
timer WO 978evRkpnk (DL), respectively, of a cellular systepp@RSE9G/ 01153

-11- expires bgforg: 2Ry AGKAM SHOTR e HeS pt8EEAY efhvd i cRACKBEGES goNsi dered

to be |ost.
and 3B show the signal exchanges between a mobile station

(Ms) 300 and the network (NW) 302. Mobile station 300 is
10 shown functionally as mobile station protocol stack
{MS/PS) 218 and mobile station system manager (MS/SM) 220.
Network 302 is shown £unctionally as network protocol
stack (NW/PS) 222 and network system manager (NW/SM) 224.
The protoceol stack is responsible for data transmission
15 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
following scheme is used {the steps correspond to the

20 numbering of the arrows in FIG. 33).
1U. The MS/PS 218 can send three different kinds of
packets to the NW/PS 222, two of which require

acknowledgment.
a. Packets requiring acknowledgment:
25 L] packets containing user data; and
L packets containing user data with

piggy-backed downlink reports {DLRs).

b. Packets not requiring acknowledgment:
J packets containing only DLRs.
30 A timer is set in MS/SM 220 when a packet

requiring acknowledgment is sent. If the timer



2U. _ For all UL data packets, quality sanples are sent to NWSM 224. At the
end of the UL packet 5 a packet stop signal is sent to the
NW ShM224—mdicartmg that t he | ast” qualtty==empl e has been sent for that
particul ar packet. 3U.  After receiving a UL data packet, a UL packet
report is sent to NW SM 224. This report 10 cont ai ns
information required for traffic supervision. 4U. If the

contains a pi ggVYP9#¥2Y DLR or if the packet is a stand-al onlelu%%%?&ﬁhsé" DL
quality estimate is extracted and forwarded to 15 NW SM 224.
5U. If the transmtted UL data packet requires an acknow edgnent, an
acknow edgnment nessage is sent from NW PS l2_22 to the M5/ PS 218. The
message can be either stand-al one or piggy- 20 backed on a

DL nmobile station infor i H@%ﬁ . QU Vi .

acknow edgnent in MS/PS 2 ,ig\&ﬁac et eacal?‘ng\ffggggeddil gr?all%?s?%s%gﬁye?b V5/ SM
220. I'f no acknow edgnent the padaitvds bohsideis to be lost. the timer
introduced in Step 1 ove expire acket |ost nessage is sent _to the
MBI SM 220, For DL Blckefort PihsHlsSrER Parirtde BHALSY SPRRLPSI ABRI ng
schene is used (the stepssentras et 924 heag8Othe andTber thg W galdrear r ons

in FIG 3B); 1D. The NWPS 222 can send three different kinds of
97/ 11570 9 a packet stop signal is sewty/tseddyen M§M. 234

packets to the MS/PS 218, ;Lub.0f i il Chlat SOk I €28 KB £AIMBRLp1&- nasPackets
requiring acknow edgnent:

been sent for that particular packet.

3U. After receiving a UL data packet, a UL packet

report is sent to NW/SM 2214. This report
10 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
guality estimate is extracted and forwarded to

15 NW/SM 224.

50. If the transmitted UL data packet requires an
acknowledgment, an acknowledgment message is
sent from NW/PS 222 to the MS/PS 218. The
message can be either stand-alone or piggy-

20 backed on .a DL mobile station information
pécket.

6U. Upon receiving an acknowledgment in MS/PS 218,
A packet acknowledged signal is sent to MS/SM
220. If no acknowledgment is received before

25 the timer introduced in Step 1 above expires,

a packet lost message is sent to the MS/SM 220.

For DL packet transmission and reception the
following scheme is used (the steps correspond to the

30 numbering of the arrows in FIG. 3B):
1D. The NW/PS 222 can send three different kinds of



[err] packets containing user data; and 5 [err]

packets containing user data with piggy-backed -acknow edgnent/ no
acknow edgnent (ack/ nack) information for preV| ousl y received UL packets.
b.: Packets not requiring acknow edgnment: 10 [err]
packet s cont aining only ack/nack information for previously received UL
packets. ti @Ryorniste Set Wwhen packets requiring acknow mrigsmsabiss e
sent. |If the timer expires 15 before an acknow edgnent is

recei ved, the packet is considered to be lost. 2D. Wien a DL data packet
Is transmtted, a DL packet report is sent to NWSM 224. The report
contains information required for traffi.r2-20 supervi sion. 3D.
When receiving a DL data packet in MS/PS 218, quality sanples are extracted
.for each frame and sent packhdlisSMo228e M$/Rheld8ndted ¢hewliclpaeketrea packet
stop signal is sent to M5/ SM nger 220 indicating that the |ast
qual ity sanple has been REPOYISAFRAL - particul ar packet. 4D. After

receiving a packet stop gi gnaﬂaac)@t%uglgqﬁyrﬁfg Idmwugdgﬁéﬁt-to M5/ PS 218.
This estimate is a neasure of the quality of the entire 30

packet sent on the DL. 5D. A DownFeskeReperrtaimimg usA¥ 8Fiavg 3 ack/ nack

WO 97/115?9 packets contalnlng E£ﬂ¥ E8§é91¥é§h'13-
nmessage and a quality estlnate is’sent to NWPS 222 for each received DL

packet containing user data. The DiRavarpaskesbnt eackhepwiedavenkdne
acknowledgment (ack/nack) information
for previously received UL packets.
b. Packets not requiring acknowledgment:
10 L packets containing only ack/nack
information for previously received
UL packets.
A timexr is set when packets requiring
acknowledgment are sent. If the timer expires
15 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
contains information required for traffic
20 supervision.
3D. When receiving a DL data packet in MS/PS 218,
guality samples are extracted for each frame
and sent to MS/SM 220. At the end of the DL
packet, a packet stop signal is sent to MS/SM
25 220 indicating that the last quality sample has
been sent for that particular packet.
4D, After receiving a packet stop signal, a quality
estimate is sent to MS/PS 218. This estimate
iz a measure of the quality of the entire
30 packet sent on the DL.

5SD. A DownLink Report (DLR) containing an ack/nack



or piggy-backed on a UL user data packet. 5 After receiving
the DLR in NWPS 222, the quality estimate is forwarded to NW SM 224.
6D. —H—ttre—ackrmatk Tnrormation 1 n L he Demecontai ns an acknow edgnent, a
packet acknow edged signal is sent to NWSM 224. |If no acknow edgnent is 10
recei ved before the tiner introduced in Step 1 above expires, a packet | ost
nmessage is sent to the NWSM 224. Referring nowto FIG 4, tPgﬁ'ﬁi& k‘}sa
functtonal bl o ¥RAFPam of packet radio traffic nmanagenent o83 15
within a cellular systemoperating according to the present invention.
The functionality of the packet radio traffic managenent, which is
logically located in the NW SM 224, conprj,ses three main bl ocks. PRCH
manager 402, resource nanager 404 and PR control lers 406a, 406b, 406c¢c 20
and 406d. Normally, there | n e of_e S tion of
the system If a base Stat ?‘8% %ﬁ%ggratugﬁgg}?eéstﬁgétgnies c%ﬁq, Q? h@’??s one
PRCH ranager 402 for eaclzaeelfbr diavh neebévedDIPBaHkeddsmidiaiagsids: 406Db,
406c and 406d, depends on the nunber_of PRCHs necessary 25 and,
resources avail abl e, for 9ket 15 PLRef2RBF 1 PO rF’ttHércéFPPd“a]r?Pq he
enbodi nent shown in FIG &4 tP%gyzﬁa@,ﬁeguroﬁ’Rg-lsui,nds@ clda p&akdr PRCH
controller controls one PRCH The ~PRCH manager 402 is invoked when it
i s necessafy for a user AFURAVereReieENg othep ofn t NE/B@| 122230 the

Recei val of a service r equest ' R ' DW% P manager
402. The PRCH nmanager 402" w tlltwalag%ﬂgaéwvls\?\g%%%?%%ggt% MR

PCT/ SE96/ 01153 - 14- éhwoked the ackhhuiakt infibimdtziorhdantka IR edntaims a PRCH
due to congestion and a packet call.expelled indication js. received froma
PRCH control | er. Additioral Iaf?mf’ﬁiée%ﬁ}%' £l Bkl adedBL 4R

is sent to NW/SM 224. If no acknowledgment is

10 received before the timer introduced in Step 1
above expires, a packét lost message is sent to

the NW/SM 224,
Referring now to FIG. 4, therein is a functional
block diagram of packet radio traffic management functions
15 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
20 and 406d. Normally, thexre is one PRCH manager 402 for
each base station of the system. If a base station
supports more than one cell, there is one PRCH manager 402
for each cell. The number of PRCH controllers 406a, 406b,
406c and 406d, depends on the number of PRCHs necessary
25 and, resources available, for packet switched traffic in
the cell. 1In the embodiment shown in FIG. 4 there are
four PRCHs in the cell. Each PRCH controller controls one
PRCH. The PRCH manager 402 is invoked when it is
necessary for a user to have access to a PRCH of the cell.
30 Receival of a service request via the NW/PS 222 invokes

the PRCH manager 402. The PRCH manager 402 will also be



manager 402 will be invoked if an internally generated 5 adm ssi on queue
sighal ,or a PRCH setup gr.ant/deni.al. or rel ease .grant/denial signal fromthe
resource nanager is received. A service request could be received in any of
the follow ng situations: 10 1) A new user wants access to a PRCH
to initiate packet sw tching service. 2) A user wants to make handover

froma PRCH of waneihisie cell to a PRCH of the cell in which Pp&risemshegsr 402

is |located. 15 3) A user wants to re-establish a |lost PRCH
connection. 4) A user want s to updat e its traffic
requirenents, see below. Each traffic event |isted above results in a
service 20 request being forwarded toj4he PRCH nanager. The service

request contains information necessary for evaluation by service request
eval uati on fundnivoked (O of pREKEL nldgbas 4en ERpel Iefdo fraxt i 0 PRCHCHUWE ES:

[err] Type qQf request .25 rr] Requi.r.ed estinated average
user data traf f’c,congF&]m’(’segflea PBLgﬁé fRdd rﬁjﬂﬁ}&& BREFEREIH e PRCH) .
This conpri ses reepavéed ef Por ATHROES chAt réAEY .0f Aiier 18nAn¢, Dkhe Reftd r ed
estimated maxi num user data traffic, 30 err] (scaled to the

P
nmexi mum user bi"BRAFET oft ORh¥ipRCHE. i’FHPE‘*%oi’r%r?%e%n's@p’éﬁg}’egsaﬁam@rs f or

WO 97/ 115%0 admissio : 1 PR . SE 3.-15- each
of the UL and DL. [g?'rl]'1 quellé'(?i 8%???/, %Ir.ié.‘ lefﬂsse Blgrp et e?gég#gsgﬂne a

val ue within refeas¢geantfderiglpsigeal|from The resource manager is

received.
A service request could be received in any of the
following situations:
10 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
PRCH manager 402 is located.
15 3) A user wants to re-establish a lost PRCH
connection. '
4) A user wants to update its traffic
reguirements, see below.
Each traffic event listed above results in a service
20 request being forwarded to the PRCH manager. The service
request contains information necessary for evaluation by
service request evaluation function 408 of PRCH manager
© 402. The information includes:
4 Type of request
25 .. Required estimated average user data traffic,
Puve (scaled 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,
30 Pnax (scaled to the maximum user bitrate of the

PRCH). This comprises separate parameters for



priority can be assigned on the basis of the 5 nobi l e station
initiating the call or being called, or on another basis. A service request
i s eval uated t-heugh—the—servite Tegueo=uat tat i on function 408. In the
servi ce request eval uation, the PRCH manager 402 sends a PRCH adm ssion 10
.request for a packet call to one of PRCH controllers 406a, 406b, 406c, or
406d. PRCH manager 402 will try each PRCH controller 406a, 4pH6hsred@fiss Of
406d .until adnmR7887Ps granted or the packet call is not admtted in any
of the PRCHs. If the packet call is not admtted in any of the 15

exi sting PRCHs (the PRCH adm ssion request is denied by all PRCH
controllers 406a, 406b, 406c, and 406d),lPRCH manager 402 decides if the
service request should be denied or if thg'packet call should be put in the
adm ssi on queue 420 by uzé'&q‘ the . adngs s pgueue handling 20 function
410. A packet call placed 1n the adm ssion queue is tenporarily suspended,
i.e.,-no informationei s apdienedyt, o Bxd .excHaigepabrmeean 3 /B RE 31 t he
packet call is not placed in the  adm ssi

n queue sefVi deni e i gnal
is 25 sent to the uservalyg & Qckégecaf‘?g?g"?o b@l’gl(fg'ﬂaé " nﬁ?%e
adm ssi on queue, the PRCH,PRAGS daif PeMaskigndaecssi biesbasisgof paeket
call suspend indication signal. A packet call expelled iqﬁjcatign,signal S

recei ved i ¥ PRCH manager i Yo offatismCH RGiAtdPBe thfh 7R 1 pREKBERY

cal | is expelled froma PRGH &l o0oR0R868d0bassd. Packet cal | expel | ed
I ndi cation signal is evaluated through the WO 97/ 11570

PCT/ SE96/ 01153 - 16- pasksviceal requart! liad evpdpabed orhrendty iths F2rvice|n the
packet call expel]ed ?V%L:k'ﬂ%%ﬁ%rj YOREL £5n 490 .t NEnPRLY SBRAYY AQdesends a
or e

S ues
PRCH admi ssi on reques
evaluation, the PRCH manager 402 sends a PRCH admission

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

15 existing PRCHs (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
admission queue 420 by using the admission queue handling

20 function 410.

A packet call placed in the admission queue is
temporariiy suspended, i.e., no information is allowed to
be exchanged between the users. If the packet call is not
placed in the admission queue, a service denied signal is

25 sent to the user. If the packet call is to be placed in
the admission queue, the PRCH manager informs the users
by sending a packet call suspend indication signal.

A packet call expelled indication signal is received
in PRCH manager 402 from a PRCH controller when a packet

30 call is expelled from a PRCH due to congestion. A packet

call expelled indication signal is evaluated through the



expel | ed packet call to one of PRCH controllers 406a, 5 406b, 406c or
406d. , PRCH manager 402 will try each PRCH controller 406a, 406b, 406c or
406d until adnission is granted or the expelled packet call is not adnitted
in'any of the PRCHs. If the packet call is not admtted in any of the 10
exi sting PRCHs, PRCH manager 402 decides if the expelled packet call should
be det ached orwofethisoexpel | ed packet call shoul d be put in pdrseéoiissi on
gueue 420 by using the adm ssion queue handling function. If the expelled
packet call placed in adm ssion queue 420, the packet call is 15
tenporarily suspended and a packet call suspend indication signal is sent
to the user via NWPS 222. If the expel |-¢6t packet call is not placed in the
adm ssion queue 420, a packet call detach indication signal is sent to the
user via NW PSpzzket2@all expelledacivefluetlibnafiuhesiam 4prEue Ihgrak

I ndi cates that t dmi_ssi on ue 420 .should he checked, The admi ssion
queue si gnal rré’f@g(g%gecr%ﬁat%’?c%éeg (TURdPasaPn “Pﬁ‘él‘é?/sg%?n &per ZRGH

desires. A packemagek! @obr s8h68 (UEPRCRI GitlisisSoflValdiiead tHsPUGRet he
adm ssi on queue ha Iing function_25 410._  In the adm ssion queue

handl i ng funct iBPEHEP n&Get 462 WnRE PRfCrrerinddiess tdgaest for

the packets cal lsoep,t Bos@05H SEded) UBREA Mbhibd Q03 GRESt e A | Y dy one of
PRCH controllers 406a, 406b, 406c or 406d.£§PRCH nanggetﬁ%oeczgév}\} IX,IREEend t he
‘adni ssi on requeAntreldgeh4PREH 206b, €06¢ rot | £964108u,114G8Mis4G60 ¢ 406d

until adm ssiongrahe@s bt Whebxblfi i BBl Ad1n' 1 R0 AALLEY J1 a0y of the

PRCHs. | f t heofpidleePREHE} is adnitted to any of the PRCHs, a packet call
resune.indication S&Qn%%éfié%igk %%l&h%su%%k'gd%iygégsigzghy of the

10 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
call placed in admission queue 420, the packet call is

15 temporarily suspended and a packet call suspend indication
signal is sent to the user via NW/PS 222. 1If the expelled
packet call is not placed in the admission queue 420, a
packet call detach indication signal is sent to the user
via NW/PS 222.

20 A packet call admission queue signal indicates that
the admiséion queue 420 should be checked. The admission
queue signal may be generated by a timer set as the system
operator desires. A packet call admission queue signal
is evaluated through the admission queue handling function

25 410. 1In the admission queue handling function the PRCH
manager 402 sends a PRCH admission request for the packet
call in the admission queue with the highest priority to
one of PRCH controllers 406a, 406b, 406c or 4064. PRCH
manager 402 will send the admission request to each PRCH

30 controller 406a, 406b, 406c or 406d until admission is

granted or the packet call is not admitted in any of the



PRCH manager 402 al so decides when it is necessary 5 to set up a new
PRCH or rel ease an existing PRCH t hrough the PRCH managenent function 412,

I'n p and PRCOe=r=tT=5e, a step up or rel ease
request signal is sent to resource manager 404 which controls the

al l ocation of system resources for PRCHs. Resource 10 manager 404
either denies or grants the request by sending a setup requepérEdogdirs®r a
.setup request %% gnal to PRCH manager 402 or sending a rel ease

request grant or release request denied signal to PRCH manager 402. Each
PRCH control | er 406a, 406b, 406c and 406d 15 supervises the traffic on
one PRCH of the cell. There is one PRCHontroller for each PRCH in a
cell. Each PRCH controller 406a, 406b, 406c and 406d receives traffic
i nformation on RCH qtehaty d tofeiiale! Qlad 1f 11 DiRSed220l ang RACkALe report.
AP h 1teed<£0' an -
The packet repo%?eﬁig eval uat ed %y the 20 PRCH traffic sggerw si on
function, 4l4a, PROHdG, Apecket sall résume Hadicpeiamtsipmel iFheerhft mati on
contained in th acket re luS ed to decide if new packet calls can be
admtted to the%*3 ?ﬂr%luagw{ﬁg B%?:H adm ssion control function, 416a,
416b, 416c or 416d, pRem wanaer 402dmilssi dacidepiodten dtr dseneeeassaym PRCH
manager 402. The information ¢ ained jn the packet. re al,so be
used to deci de P £RE m%&ggkh 8h ’é%llrﬁaf’s(ﬁ af‘uﬁﬁ%o’ﬁ’,g %%gg gﬁ’{%‘bgh 418c or
418d, shoul d berysedricht asR8hemdhidl fraashicadanbt ed tpaeket cagé | ofiusotito PRCH

over | oad. In 30 this case a packet call expelled indication signal is
sent to the PRCRRRHnagEYP ande PREEH$kARESer 2t HSP P&cPHLelqasenEequesip
97/ 11570 signal ig sent to resource manager 108ChEEP dhtiads-difs packet

call should be temporarily suspended or detached through the packet call
expel | ed eval uatldechthoni ef 42PstelepEAEPMECYh fars PREHEs| onReppRre®ers are

I nformed q% a 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.

Each PRCH controller 406a, 406b, 406c and 406d

15 supervises the traffic on one PRCH of the cell. There is

one PRCH controller for each PRCH in a cell. Each PRCH

controller 406a, 406b, 406c and 406d receives traffic

information on the PRCH that it controls from NW/PS 222

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

20 PRCH traffic supervision function,. 414a, 414b, 4l4c or

414d, for the relevant PRCH. The information contained

in the packet report is used to decide if new packet calls

can be admitted to the PRCH through the PRCH admission

control function, 416a, 416b, 416c or 416d, when an

25 admission request is received from PRCH manager 402. The

information contained in the packet report may also be

used to decide if the PRCH congestion contrel function,

418a, 418b, 418c or 418d, should be used to expel an

already admitted packet call due to PRCH overload. In

30 this case a packet call expelled indication signal is sent

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



packet call suspend indication signal or a packet call 5 det ach
i ndi cation signal. Resource nmanager-404_controls the-allocation of syst em

resources for packet radi o channels. The PRCH manager 402 may request
that a new PRCH be set up or released by sending a PRCH setup/rel ease
request to 10 resource manager 404. The PRCH nmanager 404 conti nuously

nonitors the smaeomiisiohe adm ssi on queue 420. \Wenever the t BCHSES®DSESt ed
traffic of all packet calls in the adm ssion queue P[err] exceeds a limt
Pl[err] PRCH set for the adm ssion queue, a PRCH setup request is sent to
the 15 hi gher | evel resource manager 404. |If Plerr] PRCHis set to
zero, *the PRCH nanager al ways requests mb8-e resources as soon as the

exi sting PRCHs are full, As soon as the nunber of users attached to a
PRCH is zero, ®aeh rafdasbopte st tempararily osusrendamh o alatmcagdr 404.

If granted, 20 Le 0

controllers 406a, 051'l gb, GAC&gﬁdESSE?‘r%ﬁng % emen?i éugg‘?lornggzbase
stations, radi @mmng oonchwlée:@s;mh mubel asermtamé inrfdaamedl bge gel | ul ar
system such as thc?c LS 2 shovvn 5 actual . inplenentation
may be in either e h&fanars PP 56? ?Aﬁ?’tem’blsﬁgﬁaél O&ntsi BACKEH SRLhar dwar e
and softwdr e, ajzaazhi mgdwacncm lﬁl@;tnhcm Wi th one or nore processors.
Processors and software for | enenti ng these types of functions are well
known in the art. 3§esouxrce m &Fri4P¢ neRirelsl dihe sallgeatsm and 5D,

therein are shoystemifdddourlcaw Fordarket! bHgisa Vi CcgpLe t
PCT/ SE96/ 01153@\%’% 97/ 1157(‘)1 19- evalp%at |eon packg{lgﬂn?ﬁ expg‘r‘% gHE§

eval uation, admMaNASEH dl?@ué“ﬂi’aﬂéﬁqwtarfdlaPR@H nean RRGFerie peeicess steps,

released by sending a PRCH setup/release request to
10 resource manager 404. The PRCH manager 404 continuously
_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
admission queue, a PRCH setup request is sent to the
15 higher level resource mahager 404. 1If 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
request is sent to the resource manager 404. If granted,
20 the PRCH is released.
PRCH manager 402 and PRCH controllers 406a, 406b,
406c and 4064 may be implemented into the base stations,
radio network controllers and mobile control nodes of a
cellular system such as the system shown in FIG. 1. The
25 actual implementation wmay be in either hardware or
software, or in a combination of hardware and software,
operating in conjunction with one or more processors.
Processors and software for implementing these types of
functions are well known in the art.
30 Referring now to FIGS. 5A, 5B, 5C and SD, therein are

shown traffic flow diagrams illustrating service request



respectively, followed by PRCH manager 402 according to an enbodi ment of
the present invention. 5 The PRCH manager 402 receives an input
whid-e—-p—the—mwart—stateof —St ep 502" of ~™=&=5A. The input may be a service
‘request, a packet call expelled indication, an internally generated

adm ssion queue signal or, a PRCH setup grant or denied signal or release
grant or denied 10 signal received fromresource manager AE¥se9sbiisHSt ep
504 it is deteMBNBYPt a service request was received fromNWPS 222. |[f
a service request was not received, the process noves to Step 534 of FIG
5B. If, however, a service request was received, the process noves to Step
15 "506 and begins the service request jgval uation. The service request
eval uation of Step 506 involves requesting PRCH adm ssion in Steps 508,
510, 512, 514, yationdh e 168 LoqLestidal aligyions
repeat ed for,eaﬁ%%génﬁfglalggr CZ:)l-gLa, (%%b 406c and 20 406d,
'sequentially, umele adansdiiog tand PREFH | Managemelt or PROCHRCHSYSPFai n. At
‘Step 508 PRCH manager, 402 se PSS q t f- ,PRCH
control l ers 4065?8%%&%12{@'&@%?1%%%%% pr?ggggétﬁhg?rr%%/%s@g‘%ttgp 510 as
'PRCH manager 402n vénbcdimehtaof esipo esent Thev&RGeOrR5 manager 402
periodi cally checks at Steﬁ 512 to determ ne whether a resppnse Qﬁ? been
recei ved f?om PRCH 01 PBLHPRNIRR 102488681 WRBAED A RYE" ™ 1T 1+ hd Fesponse
has been recei vggir t feadl WE PR RECKIEO tAe Wahé Hipite mafy Bk0a I f,
however, it is determned at Step 512 that a resp]c.)n%g 30_. has been

recei ved from PREFVEeMt¥eAYGET  4G6PL2KESh C2406LXBRL 49611 PHAPRAY &fhi ssi on
request process] ££H?? t Y&h queue signal or, a PRCH

PCT/ SE96/ 01153 _1%13? an }fhigigfggé\gs%%\%g to Step 51495r where it is
deternined if thetupsguamde drs dgnigdnbighah o aiwleape grant e’poiried

10 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. 1f, however, a
service request was received, the process moves to Step
15 506 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
repeated for each PRCH controller 406a, 406b, 406c and
20 406d, sequentially, until admission to a PRCH is granted
or no PRCHs remain. At Step 508 PRCH manager 402 sends
a PRCH admission request to one of PRCH controllers 406a,
406b, 406c or 406d. The process then moves to Step 510
as PRCH manager 402 waits for a response. The PRCH
25 manager 402 periodically checks at Step 512 to determine.
whether a response has been received from PRCH controllers
406a, 406b, 406c or 406d. If no response has been
received, the process moves back to the wait state of 510.
1f, however, it is determined at Step 512 that a response
30 has been received from PRCH controller 406a, 406b, 406c

or 4064, the PRCH admission request process is completed



I's an adm ssion grant, the service request evaluation process is conpleted
at Step 520 and the process noves to 5_ _ Step 522. If, however, at Step
514, it is determ ned that the response is not an adm ssion grant, it is an
adm ssi on deni ed response, and the process noves to Step 516 where it is
detérmined if the current response was sent fromthe 10 | ast PRCH
controller to woetism adm ssion request could be sent. | f pctisEve®IIS®OL t he
| ast PRCH controller, the process noves to Step 518 and continues the
service request eval uation process of Step 506 for the next PRCH The

service request eval uation process of Step 506 is 15 repeated until an
adm ssion grant response is received fro20-PRCH control |l er 406a, 406b, 406c
or 406d, or, until all PRCH controllers have deni ed adm ssi on. When t he
servi ce requestangyiheBresess Se¥ss (@ feppbétedvhere ptotesdetrmwenefio Step
522. 20 ; t Lt.Lls, deter.m i adp ssi on _grant response
was recei ved frlﬁrtgﬁyggfzgéﬁ%%n%%o?'?eér(.ﬂl@%l?’qaﬁilg %]1 sston- ¥t SFEPRBESr ecei ved

from a PRCH coritsr gl eadmissiqpr ogess novies serdlap Débhastereraiuatishce grant
signal is sent he user vi.a, the PS : rqm Step 524 the 25
process then %gggf% "S?ec;?"?éftgp #,gt%%%l ??Etfgﬁﬁe\%?,ge%? MEVES 522 it s

determ ned t hatstep a@pission grant was received fromany PRCH controller

the process noves tg_Step 528. At Step 528 PRCH manager 402 determ nes,
usi ng the adni ssion ue%‘g"%"e%l iatg SEGRcE1Hn k135 Aeteneined kdat3ohe cal |

s 10 be put i rdsBenBRCHsadELSShORARYENEon gidnd S PR T hniQaRY] the

packet call in the adm ssion queue
PCT/ SE96/ 01153 depiedspespansehe angl Lbei Ryoeess eoves te $usg idleedhebberr] (r)

+ Plerr] (r) <Bketiladddrmined if the current response was sent from the
10 last PRCH controller to which an admission request could

be sent. If it was not the last PRCH contrbller, the

process moves to Step 518 and continues the service

request evaluation process of Step 506 for the next PRCH.

The service request evaluation process of Step 506 is

15 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
process moves to Step 522.

20 At Step 522 it is determined if an admission grant
response was received from any PRCH controller. If an
admission grant was received from a PRCH controller, the
process moves to Step 524 where a service grant signal is
sent to the user via the NW/PS 308. From Step 524 the

25 process then moves to Step 534 of FIG. 5B. If, however,
at Step 522 it is determined that no admission grant was
received from any PRCH controller the process moves to
Step 528. At Step 528 PRCH manager 402 determines, using
the admission queue handling function 410, if the packet

30 call is to be put in the PRCH admission queue. It is

determined to put the packet call in the admission queue



Plerr](r) is the estinmated average data traffic for the user as a function
of the.service request r. Pg(r) is the 5 requested traffic of all
packet—eat-s—tA—t-re—adnt-ssi on~qUEUE 01 Service request type r. This is a
measure of the current size of the queue. Plerr](r) is the maximm all owed
requested traffic in the adm ssion queue 420 as a function of the service
request. It is possible to have a 10 different P[err] ' ent
types of servi WO¥8HIksts, r. Thereby a prioritization betmeltedr?r,sﬁﬁlgfjent
service requests can be done. For exanple, when requesting a PRCH during
handoff P[err](r) may be higher than P[err](r) when requesting access to a
PRCH-for the first tine. 15 If 14, is determ ned, at Step 528, that

t he packet call is to be put in the PRCF 1e'ldm' ssion queue, the call identity

| s placed in thoadul sal OB (HEHGe0: pfhddla PraseshIEBYES 10 Step 531

where a servi cé<grant —stgna e user via NWPS 222. The process
next noves 20 to Step 532 whemg, frperkel <Rallr)suspend indication signal

is sent to the user via the NWPS 308. The process en v t ep 534
of FIG 5B. |f,Papd¥ibyves thi estapasss averags %aet[aeiﬁla%gﬁctt{% %?‘ﬁe‘(‘?%‘g%ket cal |
s not to be pulsif FRE-HREH HINLES| ServaRUGe4RBst he. pr egees tveseto Step

530 25 and a service denied signal 428 is sent tq tr%susaarﬂ._ The process
then noves to StegnessedotrpfEicspl atl spagkescajlsyig , 15819%t er mi ned

if a packet cal I hidl cak receiphed. id fa hbgshPds YAE not a
-packet call exp%ﬁ@égglknﬁ%da%%on,é&%% \g?ggess rmves1 30 to Step 562 of
FIG 5C. |If, hownemesr, siizei of deterqrieved Riax Stlessshet narimpmpadievedy |
expel I ed indication 97/ 1157 - .

PCT/ SE96/ 01153 re&aesYﬁ'%?em%&t hﬁ%’?%%&%?%"vneg“%e 420,283 MRCEEPR) 536 a
PRCH adm ssi on ¢equast dervidee paqeddted pdskeiscpbbsible to have a

10 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 Pu,(r) may be higher than P,.(xr} when
requesting access to a PRCH for the first time.

15 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
sent to the user via NW/PS 222. The process next moves

20 to Step 532 where a packet call suspend indication signal
is sent to the user via the NW/PS 308. The process then
moves to Step 534 of FIG. 5B. If, however, at Step 528,
it is determined that the packet call is not to be put in
the PRCH admission queue 420 the process moves to Step 530

25 and a service denied signal 428 is sent to the user. The
process then moves to Step 534 of FIG. 5B.

At Step 534 of FIG. 5B, it is determined if a packet
call expelled indication was received. If the input was
not a packet call expelled indication, the process moves

30 to Step 562 of FIG. 5C. If, however, it is determined at

Step 534 that a packet call expelled indication was



sent to PRCH controller 406a, 406b, 406c or 406d from PRCH manager 402. The
adri ssion request process of Step 536 5 I nvol ves Steps 538, 540, 542,
544, 546, 548 and 550. Step 536 is repeated for each PRCH controller 406a,
406b, 406c or 406d until adm ssion has been requested to all PRCHs. At Step
538 PRCH manager 402 sends a PRCH adm ssion request to PRCH controller
406a, 406b, 404e 9n1s406d. The 10 process then noves to Stmpx/SE$601as3 PRCH
manager 402 waits for a response. The PRCH manager 402 periodically checks
at Step 542 to determ ne whether a response has been received from PRCH
controller 406. |If no response has been received, the process noves back
to the wait state 15 of Step 540. [f22-however, it is determned at Step
542 that a response has been received fromthe PRCH controller to which the
admi ssi on requesteiwsd beehe gericessheopesces SStap/ &36t.0 BrepftediSahieae it is

determned if response if_an adm _ssi grant..lf the response.,is an
adm ssi on 20 EHSVaﬁ?‘?lf’%’eorba%?(%l{esgalflsore3g'gl Ieécge%ﬁ?ug?f%%t e%%igfafs Step 550
and the procesgefibwss PRCHSEGHL T2 er| £064)0W06D[ ,4G8c SkkePoed £ romt PREH

determ ned that the res(g)onse is not, an admi ssion grant, it is an adm ssion
deni ed responsB2BRAeY 0%y 0B AV EE1PB SIS PIREEE PE PEeRebRE nined i f

25 thesadm iﬁirvaéLe@t%er%@P%i@,"‘9@2,3%%,‘;%‘%TJ =8 Lﬂ&tsﬁmfgggt rol I er

to which an adm ssion request could be sent. I't was not the PRCH
control l er, th&3priseowpaayedsion alp PBEE contncdpexnt 406he 406, s4P6m r equest

process of St egtrgg{@%@qxnéﬁe a@ﬁégsgmaﬁ bELG gégksét&é'éo %ge%heﬁs?o

eval uati on of 6 1's repeated until an adm"ssion grant response is
recei ved from atPR34rco538 0PREE owmnager\ \B0Q7/skiils0) a PRCH admission

T S0 01153 s p b1 st cERER LS008 05 B8 4000
10 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. If no response has
been received, the process moves back to the wait state
15 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
if an admission grant. If the response is an admission
20 grant, the packet call expelled evaluation ends at Step .
550 and the process moves to Step 552. If, however, at
Step 544, it is determined that the response is not an
admission grant, it is an admission denied response and
the process moves to Step 546 where it is determined if
25 the admission denied 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 536 for the next PRCH. The packet call expelled
30 evaluation of Step 536 is repeated until an admission

grant response is received from a PRCH controller or,



eval uation process of Step 536 is conpleted, the process noves to Step 552.
5 ° At Step 552 it is determined if an adm ssion grant_response was
I e Geived—emanmy—PRCHToNMtTO T er durir ng Step 536. | f an adm ssion grant
was received froma PRCH controller, the process noves to Step 554 where a
packet call update indication signal is sent to the user via the 10

NWPS 222. From Step 554 the process noves to Step 562 of Fp&g/seebnorsd .
however, at St¥9BAPBW: s deternmined that an admi ssion grant was not

received, the process noves to Step 556. At Step 556 PRCH manager
402 determ nes, using the adm ssion queue handling function 15 410, if
the expell ed packet call is to be put ir123t he PRCH adm ssi on queue. The sane

admi ssion criteria are used at Step 556 as was described for Step 528 of
FIG SA 1T it ig;{e f[?ggﬁd' BR25G05Q, PGS ubscexmeldogd nasket call
‘in the adm ssi gﬁgﬁge%}gl , Fﬁét%ocess noves to Step 20 560 and a
packet call susipetddi nadmissioon.si gnihens tbat Packefe adl viexPrNeS 222
The process then ves from Step 56Q to 5 ' however,
it is deterni n@&fagﬁa@r% B SISt 0?085?%(:5?{%3 g)%'ﬂgi?g%pe'pa%%eprgg%fsi n the
adm ssi on queugo428, tbhexdpy opss noves to Step 25 558 and a packet call
detach indication signal is sent to the user via NWPS, 222.. The grocess
then moved from st ept588eR 0558 cif S detepmaned it pn QAW EFASITRG 5C it
i s determ ned ifesfBn88R}a3S raBe SHEY Exon0dYy PAEN ESREIA1AEr duiingaBtagm ssion
30 queue signal was not received, the process noves to Step 584 of FIG
5D. |f, howevé36.it If aBt @OmiREdoR hgranh was\\prgeivyqd7from a PRCH
PCT/ SE96/ 01153 ; 24- | SSl SsShaldd VRSSHePC8EY Chetd1® PRGKEES NDVeES
to Step 563. °K§‘%§?ggg§6§é‘?{ 'S etserrri ned if ae%y packe? Bh

call update indication signal is sent to the user via the

10 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 556. At Step 556 PRCH wmanager 402
determines, using the admission queue handling function

15 410, 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
call in the admission queue 420, the process moves to Step

20 560 and a packet call suspend indication signal is sent
to the user via NW/PS 222. The process then moves from
Step 560 to Step 562 of FIG. 5C. If, however, it is
determined at Step 556 not to place the expelled packet
call in the admission queue 420, the process moves to Step

25 558 and a packet call detach indication signal is sent to
the usexr via NW/PS 222. The process then moves from step
558 to Step 562 of FIG. 5C. _

At Step 562 of FIG. 5C it is determined if an
admission gqueue signal was received. If an admission

30 queue signal was not received, the process moves to Ste§

584 of FIG. 5D. If, however, it is determined that an



calls are in the PRCH adm ssion queue. |If no packet calls are in the PRCH
adnmi ssion queue 420 of the cell, the 5 process noves to the wait state
of Step 502 in FIG 5A. At Step 502 the process will wait for an input.
If, however, it is determned at Step 563 that the PRCH adm ssion queue 420
contai ns packet calls, the process noves to Step 564. At Step 564 a PRCH
adm ssi on requanx97a0s70  for the packet call having a hi ghestPQI/$ESML1$3 i N
t he adm ssion queue 420 is sent to PRCH controller 406a, 406b, 406c or
406d, from PRCH manager 402. The adm ssion request process of Step 564

I nvol ves Steps 566, 568, 570, 572, 574, 576 and 578. Step 564 is 15
repeated for each PRCH controller, 406a;24406b, 406c or 406d, until

adm ssion to a PRCH is granted or, until adm ssion has been requested to
al| PRCHs. At 8fepssion pReMenghanry wiG2reeeiieedh PREH weirfsssmomeserpiest to

PROH cont ol | e.430a¢34001k: 4956, ale9G8c., moves

£ ss.then 20
to Step 568 as RCH manager waits ord-gg%rrgéggﬁsle? an’fhgaf’]ﬁ&ﬁ manager

402 peri odi cal kgllthevies iat LB RRGY @dnbssieine yuewe. WISt herpscke€spanpe has
been recei ved m.P C |l er. 406. I f no response has been received,
03 qu#teoo’t%‘é‘Pmﬂ‘?'PssﬁlﬁPe %‘F“%aé?"zg the celdwevelre it is

t he process noves back

determ ned at PrepebdOmbta@s o reisPase BastdHesn rageisyedihr pgt hey PRCH
controller to which the adnmission request had been sent the-process noves
to Step 572, whér EFP 0% dthsr RYRAPSS widd wadsorfer jap aimpadni ssTHn grant.

I the respons@cwevap, admi Ssi OBeBéARtned3tat st gi $$iPN JRAUgSE, PTocess
ends at Step 578 and the process m)vense to St ep£§8§g If?‘agomt/reh\%er,gééa% Step

572, it WO 9¢¥mission queue 420 contains packet calls, the process
T b e L A SR Tt e s S

10 for the packet call having a highest priority in the
admission queue 420 is sent to PRCH controller 406a, 406b,

406c or 406d, from PRCH manager 402.
The admission request process of Step 564 involves
Steps 566, 568, 570, 572, 574, 576 and 578. Step 564 is
15 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
controller 406a, 406b, 40s6c or 406d. The process then
20 moves to Step 568 as PRCH manager 402 waits for a
response. The PRCH manager 402 periodically checks at
Step 570 to determine whether a response has been received
from PRCH controller 406. If no response has been
received, the process moves back to the wait state of 568.
25 If, however, it is determined at Step 570 that a response
has been received from the PRCH controller to which the
admission request had been sent the process moves to Step
572, where it is determined if the response is an
admission grant. If the response is an admission grant,
30 the admission request process ends at Step 578 and the

process moves to Step 586. If, however, at Step 572, it



to Step 574 where it is determned if the adm ssion denied response was
sent fromthe |last PRCH controller to which 5 an adm ssion _request could

be seft—t+f—Tt—wWas ot the tast PRCH controllTer, the process noves to step
566 and repeats the adm ssion request process of Step 564 for the next
PRCH. The adm ssion request evaluation of Step 564 is repeated until an
10 adm ssi on rapt response is received from a PRCE-feshpisser
or, until all Mt rollers 406a, 406b, 406¢c and 406d have eni;é@s{"
adm ssi on. When the adm ssion request process of Step 564 is conpleted
the process noves to Step 580. 15 At Step 580 it is determned if

an admi ssion grant response was receivedsfromany PRCH controller in Step
564. If an adm ssion grant response was received froma PRCH controller,

the packet callighgtidithiRed! GRS thll tdigohkel Iis it aﬂr@&ﬁis%aogug%@o s
renmoved fromthe queue and 20 the "process noves to Step 582 where a
packet call redtinks andiadmipoion dgnapdi xesponse, oanfcthes @rogpast peveady PS 222.

erom Step 582 ERCBPSSISuiNE ! 0o YR mIfed1d bt dhidsionnQURIGR! . A

Step 580 it is m ned t an adm ssion grant was not recelved, the
process noves 2Bspongk mect lsgnt ofRprerhe8ldact PRI &intrdllStepoSBdtiadf FI G 5D

it is detgrm’ ned ié’ﬁla PRCH set ug gr ant \@S recei ved fromresource nmanager
402. |f a”PRCH®*BePOP i ant -RE4e téc‘é‘?'{r}éh r §fPFesour ce manager 402, the

process noves to Step fB8Gadndot hendREELMPREY CEowERANRY, 3Bhe pPodyy PRCH
controller. Next, the process noves to Step 592. If, however, at Step 584,
it is deterni nBEVERattCa StemyPe§/ ppg7(repeats the admission request

PCT/ SE96/ 01153 pr@esFREH EeLSa564 JEGP! tMNESnERE DRER! Vedhe t HEmPELCHSS NOVes
to Step 588 where it is determined if a PRCH rel ease grant
request evaluation of Step 564 is repeated until an
10 admission grant »response is received from a PRCH
controller or, until all PRCH controllers 406a, 406b, 406¢c
and 406d have denied admission. When the admission
request process of Step 564 is completed the process moves
to Step 580.
15 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
in the admission gueue 420 is removed from the gueue and
20 the process moves to Step 582 where a packet call resume
indication signal is sent to the user via the NW/PS 222.
From Step 582 the process moves to Step 584 of FIG. 5D.
If, however, at Step 580 it is determined that an
admission grant was not received, the process moves
25 directly to Step 584 of FIG. 5D.
At Step 584 of FIG. 5D it is determined if a PRCH
setup grant was received from resource manager 402. If
a PRCH setup grant was received from resource manager 402,
the process moves to Step 586 and the PRCH manager creates
30 a new PRCH controller. Next, the process moves to Step

592. 1f, however, at Step 584, it is determined that a



was received fromresource manager 402. |If a PRCH setup grant was received,
t her process noves to Step 590 where 5 t he PRCH manager deal | ocates
resources fromthe PRCH controller for which the rel ease request was sent.
Next, the process noves to Step 592. If, however, at Step 590, it is
detérm ned that a PRCH setup grant was not received, the process noves

directly to St qw@gsrl0 At Step 592 the requested tPrcH/$E960ftss al l
packet calls in the adm ssion queue are evaluated. Next, at Step 594, it is
determned if a new PRCH is required. |If the total requested traffic of

all packet <calls in the adm ssion queue Plerr] exceeds a limt P[err]
PRCH-set for the 15 adm ssi on queue, -26-new PRCH is required and the
process noves to Step 596. At Step 596 a PRCH setup request is sent to
resour ce nmanag@RCHOdeldasemgBasp W6 rndte rpretesd, rtdieupneocess mayewatd state

of Step 502. If, ho er, at Step 5 It .ls.deferm at._.a new PRCH is
not regui red, 20°P %HewB?B%e]s Jf?%vdz%et%ngégplgﬁ%xg%? "L:ﬁqgﬁs@?r?ﬂ nunber
of packet call sya@nreaeivddRGtdnt rewalives athnageexd2 . at I16t2PREWB sekhipi S
determned if any PRCH exists that is not carrying any packet calls. If it
i s deternined tHAPENH2PRERFRBYELartiA RFOSRTS p‘a%\%%g %%ﬁ{épe)éi%t ¥herge
process 2% M@eUr PrécH Onh&fe©0defi15ddeesP AresdiircddOVEra . tRE PReR 598 it

is determ ned that one or nore PRCHs exist that are not carrying packet
calls, the prosensrablex for shighsbie #eleasg PrRGesteWagsterequdeKt s sent
to resource nmangge 4 ch.P ca [ p cally,. From
Step 599 the s 55?%%%%$%§%u?ﬁs ; ﬁ“?tez'wali%y JionerRE, %teg%?o?gf FI G
5A. Referring nowisodéie3®ingd Thatndc FRCHheataipngzast was\Bof 7rddesied,

PCT/ SE96/ 01153 -~27- illustrated flow diagrags s i ng Steps followed by
each PRCH cont rtor?el &F f’cﬁﬁ%a'f'o‘%%l)‘{,u%ﬁégyogoi%%e& r}%\g‘f the PRCH
10 At Step 592 the requested traffic for all packet

calls in the admission queue are evaluated. WNext, at Step
594, it is determined if a new PRCH is required. If the
total requested traffic of all packet calls in the
admission queue P, exceeds a limit P, PRCH set for the
15 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
Step 594 it is determined that a new PRCH is not required,
20 the process moves to Step 597. At Step 597 the number of
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 is determined that no
PRCH not carrying any packet calls exists, the process
25 returns to Step 502 of FIG. 5A. If, however, at Step 598
it is determined that one or more PRCHs exist that are not
carrying packet calls, the process moves to Step 599 where
a PRCH release request is sent to resource manager 404 for
each PRCH not carrying any packet call. From Step 599 the
30 process returns to the wait state of Step 502 of FIG. S5A.

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



traffic supervision, PRCH adm ssion control and PRCH congestion control
proctesses, respectively, according to 5 an enbodi nent of the_present

i nvention— PRGH-eenrt+otters 406T, 200D, 2406c and 406d each continuously
supervi se data traffic, the average packet delay and, also receive

adm ssion requests for a PRCH. Wien initially activated upon receiving an

I nput from 10 PRCH manager 402, the process is in the wai SEd6R1 ? Step
602 of FIG 6. W¥R510n the wait state of Step 602, each P controlTler
406a, 406b, 406c¢ and 406d may receive an input in the formof a packet
report fromthe NWPS 222, an adm ssion request from PRCH manager 402 or an
15 “internally generated activation sigpal indicating a PRCH congesti on
check shoul d be done. Upon receiving anfhiput the process noves to Step 604
where it is determned i acket repo I LV Wi,

det er ni ned thatﬁe}uﬁﬁﬁﬁ'é?ér%‘p%"ft Ak gaﬁgt Hr)oecel es&%ﬁ%hgéjlp].rog(:ef&?&n%%cég 20
directly to SteirciO0%catrblGer/. 4044, 4vbovaenscadr St@u,.6G4r kthei BREABt er mi ned
that a packet report was received, the process wll velto %e gIQG wher e
the PRCH traf f it&3EdA6r FURFTWEAOPY orf %‘%@aﬁséé’nt rEEE s 130 s?? §, which
i ncl udes packet.gglay i 8RdcbiPAb10prodesBEE rdsPectivelP, acdorldengntoPRCH.
The traffic statistics are updated using information contained_in the
packet repbrt. #nchmbpdikent rafhéhe preReindnVABLiRN | oRRAY FIFSOIREFSN: 1)
Transmtting nmokil.e [ ti r ] b 1 ) er

i dentity for DL‘{.‘:H"Jé‘o 4965, 4%%31) EMéa%&ieghggz%%{tg'?ﬁ&érl}yn%%gﬁ%g lﬁfliuﬁdi cating
when t he packettwaffic, Wh&7haves3ge packet delay and, also receive

PCT/ SE96/ 01153 28 G182t edlesi) £od a°'sRkut yPE (UL or DL).

When initially activated upon receiving an input from
10 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
PRCHE controller 406a, 406b, 406c and 406d may receive an
input in the form of a packet report from the NW/PS 222,
an admission request from PRCH manager 402 or an
15 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
a packet report was not received, the process moves
20 directly to Step 708 of FIG. 7. If, however, at Step 604,
it is determined that a packet report was received, the
process will move to Step 606 where the PRCH traffic
supervisor function 428 updates traffic statistics, which
includes packet delay and load on the PRCH, for the
25 relevant PRCH. The traffic statistics are updated using
information contained in the packet report. Each packet
report contains the following information:
1) Transmitting mobile user identity for UL or
transmitting network user identity for DL.
30 2) Packet size.

3) Time stamp (indicating when the packet was



Using the information contained in the packet report the PRCH controller
caltul ates an estimate of the average 5 packet delay T, and an estinmate
of the data traffic fromeach packet call Pi. These quantities are used for
thé adm ssion control process (FIG 7) and the congestion control process
(FIG 8). After updating the traffic statistics the process then noves to

Step 708 of Fl @wo %1150 FIG 7 illustrates the steps pefbsevsidhds by
packet radi o channel adm ssion control function of the invention. At Step

708 it is determined if the input was an adm ssion request. If an

adm ssions request was not received, the process will nove directly to Step
818 of FIG 8. |If 15 however, at Stes.708, it is determ ned that an
adm ssion request was received, the process will nove to Step 710 where the
adm ssion request is evad::cezattadl) .The PRCH adm' ssion control function 416

all ows the PRCHadrq1 SIO u% [ Ult_'he gllplovmng criterion is 20
fulfilled: [err] |[e q} P’B ]( Is the average data traffic

required for tUelﬁgwtm@C£ﬁﬂoﬁhahhon[éﬁﬁdalnedpﬁﬁrﬁﬁe|§héﬂ8% eepbbret €4k dat a
traffic frompacket 25 all i. [err] U (pri) are the

packet calls wi Wpﬁ%‘lrf’ﬂé?h%ﬁ%ﬁ‘l%% ¥} eguirate ¢f it Wnérfermq: |s t he
priority for t@ackegugéi;gﬂ -ﬂoaahat aﬁaéém[a%r Lf thé)[c?ah_fal t'r%.f

tolerable data traffic on RCH. From't ove
equation, traf EREhf Péﬁk‘p’écﬁﬂl Gl sTheS‘ﬁmQéqul_tﬁm are used for the

PCT/ SE96/01153aaﬁﬁ9;|'ss%thBB{: &tig{ﬁégg?ehd.{@.n_.p ﬁ%agpto t he r1 ority of

t he new packet must ess e Maxi S pfenge Etion
control process (FIG. After updating the traffic

statistics the process then moves to Step 708 of FIG. 7.
10 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
process will move directly to.Step 818 of FIG. 8. If
15 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
PRCH admission request if the following criterion is
20 fulfilled:
Pave+2P;<Pros: 1E€U(Pri)
. Pave 18 the average data traffic required for

the new packet call.

. p;: is the estimated data traffic from packet
25 call i.
. U (pri) are the packet calls with priorities

higher than or equal to Pri, where Pri is the
priority for the requested packet call.
. Piaa is the maximum tolerable data traffic on
30 the PRCH.

From the above equation, traffic from packet calls



traffic p[err]. Thus, a high priority packet call nmay be allowed to use

t he PRCH al t hough the total traffic 5 (including all packet _calls_

r egar-dless—of—pr+or+ty)—exceeds TNE maxinum tol 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 bel ow the maxi mum
tolerable traffic P[err]. The maxi num 10 tol erabl e traff%&_&%{%his
associated w t WQ974187xi nrum t ol erabl e delay, T[err], accordihg 10 e
relation: [err] 15 [err] where f is a function
havi ng the sane sign as its argunent. T is the estimation of the average
packet delay that is calculated by PRCH traffic supervision function.
Because the PRCH controller traffic supé’r% sion function 20 conti nuously

it T, Plerr] is, conti | dat ed di .
Cuat | ons. Pl et PupTody: BLGRS R REERERT te RS B Ifes 1 (he
mexi mum t ol er able gakry¥t TELIT Imusiete, 1@ksSthan 7dke inaximutetrelrrable i f

adm ssion to 25 the PRCH was granted or deni ed. kf adrrlisi on js granted
the process noveaffécSpep. 71Thwherd BIHSREPRIQGIGY BRSKEL S2LEnPAY (PPRCH
manager 402. |f 1.8S1,0Nn [.§.N r d HREcRERCERE MRYESI t @ rEePc 716
where an adm ssallg(r%wgéni%d Péesgﬁegtgﬁ?%e altI§'5RC|?| %nnager 402. Af.'érer_ t%e PRCH
admi ssions30  (imeAuddhgf wldt | packds sadds aregatifilesporefr ayiogitybni al at

Step 714 or 716, respectively, th ro . es / 0
PCT/ SE96/ 01153 e—’f?@-eggot%? Cish mogog?éggg éﬁé]ﬁ%tlgg ®is t%n%l%g%gest i on

control functi ahedBngeat Ueh eSormgde shinerion MEG PROHwillf expellsldet er ni ned

that there i's no Congsséééﬂétogaan ég«%ﬁattg ergégé S%raffic will fall

priori
below the maximum tolerable traffic P, The maximum
10 tolerable traffic p.,, is associated with the maximum

.tolerable delay, T.., according to the relation:
Py = Z P;+aP,
i

15 AP = f _(Tr.ol"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.
Because the PRCH controllef traffic supervision function
20 continuously monitors T, P,, is continuously updated
according to the above equations. P, will correspond to
the traffic level that results in the maximum tolerable

delay Teo-
Next, at Step 712 it is determined if admission to
25 the PRCH was granted or denied. If admission is granted
the process moves to Step 714 where an admission grant is
sent to PRCH manager 402. If admission is not granted the
process moves to Step 716 where an admission denied is
sent to the PRCH manager 402. After the PRCH admission
30 control function 416 sends an admission grant or denial

at Step 714 or 716, respectively, the process then moves



5 returns to the wait state of Step 602 in FIG 6. |If, however, at Step

8207it.is determned that there is congestjion, the process noves to Step

822 where an evaluation is made as to which packet call or packet calls to

expel . To eval uate congestion the average packet 10 delay, Tis

checked. A delay alarmlevel set by the systemoperator, T[err], is used

to detect a congg {g.;bsMuatlon i.e. when it is necessary % ne or
r

nore packet calls omthe PRCH in order to regain a tolerable averalgsg

packet delay. 15 If it is determned that T < T[err] 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 hp. is determned that T [err]
T[err] there is congestlon and the process noves to Step 822, where an
evaluation i s mdstap 808 of tPI@high packet call or packet calls to expel .
‘The eval uation of Step 822 is done in the follow ng manner: 1) Starting
with low priority patk&terH1%& thlehBRf-"él‘FQSW%@lehef&@tl@ldéh@cﬁmn 4B packet

calls: PLerr] (@t idonokbkidR on the ercy. el 1:d Saddisespby et od

traffic for packet call i and Plerr I's the require max rrumﬂgfi
traffic for tﬁélatsamrqoamenc conbestionfont khe Me E@uatpmgags not
fulfilledgs packet e.IIe from,.t If the
Equat i on s £ ul uI(grq’(% ft(?r tﬁ} “Eaalc a(?'gl o€, g&ﬁg sznﬁPeFFﬁweét pIIifOI’I ty
packet calls hdA@vgﬂa’ 11&470step 820 it is determined that there is

PCT/ SE96/ 01153 - 31- are exp%l ed. Thus, packet calls having an esti nmated
traffic that eXBEEstiR: S URFISPER Jioven P t fkeP $2R2viwkereeganst are

expel led first.evalubtabh Rackae §8/dd whibAlpdBe€dcall or packet calls
to expel. To evaluate congestion the average packet

10 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 necessary to expel one or more
packet calls from the PRCH in order to regain a tolerable
average packet delay.

15 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

20 to which packet call or packet calls to expel. The
evaluation of Step 822 is done in the following manner:

1) Starting with low priority packet calls, the
following check is done for all packet calls:
P; < Ppali)

25 P; is the estimated traffic for packet call i
and Pp, (i) is the required maximum data traffic
for the same packet call. If the above
Equation is not fulfilled, packet call i is
expelled from the PRCH.

30 2) If the Equation is fulfilled for all packet

calls, one or more lowest priority packet calls



5 _traffic are belowtheir linmits one or nore |lowest priority packet

call's are expelled. Wien a packet call is expelled froma PRCH due to
congestefr—ea—packetr=—catt—txpetred—Tartarton (resune request) 1s sent to
t he PRCH manager 402 at Step 824 10 i ndi cating which packet calls are to

be expelled fromthe PRCH After sending a packet call expelled indication
the PRCH controller process then noves to the wait state of ?&%zﬁ%:éa”
FIG 6. ReferriW@%&%®o FIG 9, thereinis a flow diagram 1

illustrating process steps followed by the resource nmanager function
according to an enbodi nent of the invention. The resource nmanager process
Is inmthe wait state of Step 902 when an jnput is received fromthe PRCH
manager 402. The input may be a PRCH setup ' request or a 20 PRCH r el ease

request. Upon recei ving A0 J.0pyt g the process noves to Step 904. At Step
904 it is deternined if the in;§%t I'S"a PRCH setup request. If the input is
a PRCH setup request Thtfe gaceasesaldsesatindStaapeSOimated Sty £906thae PRCH

setup request is evaluated. The 25 er__eval uates

th
setup request SBTe88EeTRT MG Xﬁéﬁ%ggjg&%ggugggg SFRPSH FRAHSEhe gel I

to allow a new BREH égpdBl et £4Pst. Frigm Steppleket heapiocesstinyesat o Step
910. At Step 910 it is determned if the setup request eval uation indicates

a new PRCHSmay 3vaffipaaxgbedpw theiy Lipitsongr aF Mare Ravest REAOPREY may be

set up, the proGRagefDXE$1L Oard Qkpeifedhere a PRCH setup grant VO
97/ 11570 PCT/ SE96/ 01153 -32- is sent

to PRCH manager 402. WheNemt pagkeSt eplD18s exrelledofirom AnEBEEr dukl beat es
LEa0e"Cr ol o SRR, oROLEP BB Mo 68" 300Ul pkpepd
request} is sent to the.PRCH manager 402 at Step 824
10 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.
Referring now to FIG. 9, therein is a flow diagram
i5 illustrating process steps followed by the resource
manager function according to an embédiment of the
invention. The resource manager process is in the wait
state of Step 902 when an input is received from the PRCH
manager 402. The input may be a PRCH setup request or a
20 PRCH release request. Upon receiving an input, the
process moves 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 moves to Step S06.
At Step 906 the PRCH setup request is evaluated. The
25 resource manager evaluates the setup request by
determining if adeguate resources exist within the cell
to allow a new PRCH to be set up. From Step 8506 the
process moves to Step 910. At Step 910 it is determined
if the setup request evaluation indicates a new PRCH may
30 be set up. If it is determined that a new PRCH may be set

up, the process moves to Step 916 where a PRCH setup grant



5 setup request evaluation indicates that a new PRCH nmay not be set up,
t he® process noves to Step 914 where a PRCH setup denied is sent to PRCH
manager 402. From Step 914 the process returns to the wait state of Step
.902. If the input is determ ned not to be a PRCH setup 10 request at
‘Step 904, it is a PRCH rel ease request. In this case the process noves
from Step 904 twodSi/erP12. At Step 912 the PRCH rel ease requeghsessoiiss
eval uated. The resource manager eval uates the PRCH rel ease request by
determ ning whether it is acceptable to rel ease the PRCH 15 from an
overall system point of view. For exanple, the traffic | oad on PRCHs of
surrounding cells could be taken into acgount. From Step 912 the process
noves to Step 920. At Step 920 it is determned if the PRCH rel ease
request eval uat ien sendi ¢at RCH MRAQdgery 40e.r elmaacd.ad fsdp 914! dise
determ ned that _the PRCH may be .rel eased t he process noves to Step 922

where a PRCH r el 832 % ARPA¥ST AlPCRb S PREEONRAST foraBomnew \BREH. aFran ep 926,

the resource nasagpr s18l €AseprédesPHddurnsFiemeibenad20st e PEHCESS, M et Urns
to the wait state of Step 902. If, however, at 25 Step 920, 1t is

determ ned the PREH rledO¥ergfiucdt SheR $30i 4k indletmmdnefathatetiRRCH may

not be rel gasedgetils fUACEE SevBIVBEILR SARaP2 r P 35§ deni ed
is sent to PRCH na%gerqg402. FromISt ep 922 tﬁe’y%%ogeis}%wre lﬂﬁéﬁt%o he wai t

state at Step 9bg. s80 up, the procassbwovesntdrdSrep helabawerelescPrgH i On,

L g/elrlfg; god and gyshe A idd e s Qxﬁaté&%n%@ﬁmgﬁagéredggl b Sln g_k‘oﬁg_

operator to manbbe puetess tregbths forthpr ivaiitt sz&te UsErstepnooe Or nore
PRCHs of a cellular {Fltcorr{rrlljr{litca.tio&1 S ste{,‘p The system operator can set
a maxi mum average tiTe deray qor thé %ﬁé—\."ne hBOhiskE? sPead PRCHr$fYR i zed

10 request at Step 904, it is a PRCH release request. In
this case the process moves from Step 904 to Step 9212.
At Step 912 the PRCH release request is evaluated. The
resource manager evaluates the PRCH release request by
determining whether it is acceptable to release the PRCH

15 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
request evaluation indicates a PRCH may be released. 1If

20 it is determined that the PRCH may be released, the
process moves to Step 922 where a PRCH release grant is
sent to PRCH manager 402. Next, at Step 926, the resource
manager releases the PRCH. From Step 926 the process
returns to the wait state of Step 902. 1If, however, at

25 Step 9220, it is determined the PRCH release request
evaluation indicates that the PRCH may not be released,
the process moves to Step 924 where a PRCH release denied
is sent to PRCH manager 402. From Step 924 the process
returns to the wait state at Step 902.

30 As can be seen from the above description, the method

and system of the invention can be used by a system



5 ,according to a level of service subscribed to or a priority could be
assi gned automatically or chosen by the user depending on the type of call
bei mg—madeTA&"MMONer prrority 1evel nay |Incur a higher charge rate for
using the system Paying the higher rate allows the user to be 10
prioritized before other uses having lower priorities in congestion
situations and when trying to access the system By nmaki ng affic
managenent deci%P8Hd5Wased on the estimated data traffic reqﬁ?@g&%‘&/{%
packet call and the priority of the packet call, a system 15 oper at or
can be assured that PRCH users are not subject to unacceptabl e PRCH del ays.
It is"believed that the operation and co?}structl on of the present invention
will be apparent fromthe foregoi ng description and, while the invention
shown and 20 b + Realkeqes b . isgkar
enbodi nment , chatic %%s%%%% e ggé% Fons ma fqg B!C g%(gxlslnt?lva[é%htcl)lut%El eparting
from the spiritoranshescopemotet HRCsteﬁt aorceaiuc‘ﬂefl Meﬂietmmtradamlibnm ng

cl ai nms. VWHAT | S CLAI l\/riDIS: 1. In a ce ar_ tel ecomuni cations
syst em conpri siHFE I urldlS 835" PRASREPY ?\@“ s?%ﬁ i HrREIHT AYSIBPE of
transmtting andinecGRITGyNFoatBePRRERL S CRedlisbrs cawdsd Sridbradaked radio
channel, a nethod of controlling adm ssion to a packet sw tched radio
channel , shid MYIBEIBENHT sPngtavied sPepSegvice o pubscEibed g tof gir a2
request ed packesyiealiky ABuRHIHeS 3b8TgREH MR onk 01 caPRER! cAVbeSIRA chadi 0 10
channel ; (b) eterm n| ng whet her eStimated data traffic caused by ot her
packet call's csseshdepending dnithepsyRet of aeald dedngemadegethdrigherh an

estimited data (raffig htesahs, " BMES LU RARCLGELL ALE Wdlidg

the system. Paying the higher rate allows the user to be

10 prioritized before other uses having lower priorities in
congestion situations and when trying to access the
system. By making packet traffic management decisions
‘based on the estimated data traffic reéuired by the packet
call and the priority of the packet call, a system

15 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
foregoing description and, while the invention shown and

20 described herein has been described as a particular
embodiment, changes and modifications may be made therein
without departing from the spirit and scope of the

invention as defined in the following claims.



15 maxi num tol erable traffic level for said packet radio channel;
(c)” confirmng that each of said other packet calls have a priority val ue

at least as great as the priority value of said requested packet call; and
20 (d) determining fromresults of steps (b) and (c) whet her
sai d adni ssion request is to be granted. 2. The nethod of claim1 further

conprising, in wodsporsse® to a negative determ nation during sactsebenisst 25
determning, the step of sending an adm ssion deni ed nessage for said
packet call. 3. The nethod of claim1 further conprising, in response to
a positive determ nation during said step of 30 det chmsmeﬂ@sBEé’mER

sendi ng an adm ssion granted nessage for-¥aid packet cal thod
of claim1l in which said adm ssion request conprises sai H ue of
sai d request ed WEAT I RRAKMED, (TS : -35- 5. The net ho a| m

whi ch said adm ssion request further conprises a value of said estinat ed
data traffic for said requested packet call. 5 6. The net hod of

claim1 in which said. maxdmumat ol eldllart r efefliecommunicatsi el | Negsesm @ sum
of the estimated data fraffic fro alle&?cket cal|ls using said packet radio

channel plus a Y8 §€19) 8, it ]F’r?%s%F‘fVlH@tl%ﬁ?ththee%ﬁhference

bet ween a gaxi rruapalsi@r@dolte:ah@mittm@ka&id tiel:eyv&# LRBE S0 RVEr age
packet delay on_said packet radio channel. 7 e rret od of claim1l in

whi ch said plur 4PREY BRe 1Pk ¥ANG sharrehs zomiticseofacphtirelling of
mobi e 15 st abh08SidNGAh bearit WRLRASE SIAL eﬂanﬁéhd 226 ALeRLf

recei vi ng COITpI’I Ses recel Vi ng an adm ssi on request to
comprising the steps of:
receiving, for a requested packet call, an
10 admission 1request to a packet switched radio
channel;
evaluating said admission request; and
determining from results of said step of

evaluating whether said admission request is to be

15 granted.

2. The method of claim 1 further comprising, in
response to a negative determination during said step of
determining, the step of sending an admission denied

20 message for said packet call.

3. The method of claim 1 further comprising, in
response to a positive determination during said step of
determining, the step of sending an admission granted

25 message for said packet call.

1. The method of claim 1 in which said step of
determining comprises determining whether the estimated
data traffic caused by other packet calls currently using

30 - said packet radio channel together with an estimated data

traffic for said requested packet call are within a

A




packet swi tched radi o channel used for communications froma nobile station
to a base station. 20 . The nmethod of claim11 in which said
pl upatt+ty—of—tramsterving statlons conprises a plurality of nobile stations

and at | east one base station, andl‘h enfeple@dei vi ng conpri ses

recei ving an adm ssion request to a ed radlo channel used for
base station to 25 nobi | e statlo . I n SE { | ar

t el ecommuni cat iAWy st em conprising a plura |ty of transce|V|ng stations

each transceiving data packets on a packet sw tched radi o 30 channel ,
an apparatus for controlling adm ssion to a packet swi tched radio channel
sai d dpparatus conprising: neans for rec§§V|ng an adm ssion request to a
packet switched radio channel for a requésted packet call; 35

first means forydel gu ph0gaiife SAAEAL AeY! ldsl Yoy GiblerPankfls call s

upon said packe 0o channe as an a55|gned priority ‘val ue at - 36 -
| east "as great ahahhelaSS|gned priority value of the requested packet call;
and 5 second neans for determ ni ng whet her said adm ssion
request is to be granted in response to the first nmeans for determ ning.

10. The apparatus o, cl aiHa Sedtbickihf GQERMI i NG rmeml fedichs /i fig.can
adm ssi on deni ed nessage _for said requested packet call _in resgonse to 10
a det erm nati onPaekek Fatdd 1Y assigned h PrESFLHetv@ine i) eachaf

adm ssi on requeginbs PREKEO LA 19 aBLEds &J.llorl-Elg’e a2PRakat Uss Q;l}réal@'éy 10
further conprising means for sending an adm ssi'on granted message granting

adnmi ssi on requethedpfriprity vedud phokaid packetipemllhe packet switched radio
channel in response to a determ nation determ ned by said neans for
determ ning, that said adm ssion request is to be granted.

6. The method of claim 5 in which said admissgion

10 request comprises said priority wvalue of said packet

requested call.

7. The method of claim 6 in which said admission
request further comprises a value of said estimated data

15 traffic for said regquested packet call.

8. The method of claim 4 in which said admission
request comprises a value of said estimated data traffic
for said requested packet call.

20

9. The method of claim 4 in which said maximum
tolerable traffic level is defined as a sum of the
estimated data traffic from all packet calls using said
packet radio channel plus a value aP, wherein AP is a

25 function of the difference between a maximum tolerable
packet delay and an estimated average packet delay on said

packet radio channel.

10. The method of claim 1 in which said plurality
30 of transceiving stations comprises a plurality of mobile

stations and at least one base station, and said step of

L



12. The apparatus of claim9 in which said neans for determ ning 20
further estimates whether estimated data traffic caused by ot her packet

cal |l s generated upon said packet radi o channel together with an esti mated
data traffic for said requested mask@tﬂagabénm lecetvi t hi N @ maxi mum t ol erabl e
tratffic level for said packet rad 13. The apparatus
of claim 12 i nywyysplssgai d adm SSI rises said ppempsessyisal ue
of said requested packet call. 14 appara us of claim112 in which said

maxi mumtol erable traffic level is defined as a sumof the estinmated data
traffic fromall packet 30 calls using said packet radio channel plus a
val ue AP, where AP is a function of the_gk-fference between a maxi mnum

tol erabl e packet delay and an estinated average packet delay on said packet
radi o channel . rece—iiﬁng &Emprﬂ'des a;mmng ah sdaissBon nreguesh sai d

adm ssi on request | ue . of s edz%l mated data _traffjc for said

;
request ed pack &8k rT%'f‘ltc fg ra 5‘68&? OF | ST MHUPS SRR FFORai d
adm ssi on requgstnobguéhgga@mﬁ)rﬂosgsbasgabgwtmn‘sal d estimated data traffic

for said packet call. 10 17. The apparatus of claim9 in which said
plurality of transceiving stations corrpri ses a plurality of nobile stations
and at |east one bage staiiop MRaRs shopnigreiyid ﬁg_r;“Er es neans
for recei \?I ng, for agpac et ca , adm ssi on request ét{o %pac ekﬁswtched
radi o channel tﬁeatraosce:brﬁmmiaratm@ns tompxr sl pdusabityref ecabibase
station. 15 18. h p cIa| | h s | u aI|t

transcei ving stsé:ta;goﬁg c%?r%?% sg‘se%a p n%g? |I§n§t§ |éons gyggat | east

one base stati m’ecealvdngat:dmpﬁﬁmfﬂEce’malgVIahgadmﬁméicﬁesrdm fter a
receiving, for acket ca an_adm ssion r est tqQ a packet, switched
radi o channel LP.%%"’EO SWiEF Egnﬁﬁﬂi“&af’ﬁ IAaf \5% ‘%%‘sg’assteat?‘iﬁPPB &°nobi | e
station. 1P. |;ﬁbkﬁ_1@e|ghutﬁént<§ﬁmlﬁllgﬁgl ons system conprising a
plurality of transceiving stations each capable of transmtting and

receiving data packets on at |east one packet radio channel, a nethod of
controlling 25 adnmygsi ofnto A pagkehy S tGQQQcén@rﬁhrﬁcﬁQﬁBB@' , SHAdmet hod

conprising the
comprising a plurality of transceiving stations each
transceiving data packets on a packet switched radio
15 channel, an apparatus for controlling admission to a
packet switched radio channel, said apparatus comprising:
means for receiving, for a requested packet
call, an admission request to a packet switched
radio channel;

20 means for evaluating said admission request and

generating a result; and

means for determining from said result whether

said admission request is to be granted.

25 13. -The apparatus of claim 12 further comprising
means for sending an admission denied message for said
requested packet call in response to a determination
determined by said means for determining, that said

admission request is not to be granted.
30
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steps of: receiving an adm ssion request to a packet sw tched radi o channel
for a requested packet call; 30 eval uati on whet her estinated data

t r aff-rccaused Oy OTMer packet cal s currentty usrng said packet radio
channel together with an estimat edmgafa: fifsabdd ephl sai d -38- requested

packet call are not greater than a | mated data traffic from
all packet calls using said packet ﬂmllﬁulﬂw'&ﬂ plus a value [err]P,
wherein [err] P WO%BMIhction of a d r en a naxi nm We s
packet delay and an estimated average packet delay on said packet radio
channel ; and determning fromresults of said step of eval uating whet her
sai d adm ssion request is to be granted. 10 20. In a cellular

t el ecommuni cati ons system conprising a™lurality of transceiving stations
each transceiving da pagkets on acket .switched radi o channel. an
appar atus for contro{l lngﬁh%n?%%afr@%“%oc’g fgaLm ggc%é‘fgg‘\?\nrtgﬁ%r?%m%
channel , said appanat BsrCeshding NG AWABSibAT gFHNRIA iMdGsafe AGHRSEi RN
request to a packet swi tched radi o _channe] for a requested packet call;
neans for eval uZomigsiPrtrrauessenfPeSaia Packer 12l APOBILRY BRHEAT packet

cal I's generated yeRhsdl $adfo chRARKE! 1hadeBpGhadNEl hOGRLESH: Ybd TN
estimated data traffic for said requested packet call are not greater than

a sum of tRe estdetarainedt dyt redid cmeanen for atieamivings ¢diang saddl packet

radi o channel plus. ]k [ is a function of the
di fference bet m@gﬁlgs%%@%% i ?glege%aéo é’t%géket delay and an esti mated

aver age packet delay on said packet radi o channel; and

15. The apparatus of claim 12 in which said means

for determining determines whether the estimated data

10 traffic caused by other packet calls generated upon said
packet radioc channel together with an estimated data
traffic for said requested packet call are within a

maximum tolerable traffic lewvel for said packet radio

channel.
15
16. The apparatus of claim 15 in which each of said
packet calls is assigned a priority value and each of said
other packet calls each has a priority at least as great
as the priority value of said packet call.

20

17. The apparatus of claim 16 in which said
admission request comprises said priority value of said
requested packet call.

25 18. The apparatus of claim 17 in which said
admission request further comprises a wvalue of said
estimated data traffic for said packet call.

19. The apparatus of <claim 15 in which said

30 admission reguest comprises a value of said estimated data

traffic for said requested packet call.
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means for determning fromsaid evaluation whether to grant said

adni ssji on request. WO 97/ 11570 I

PCT/ SE96/ 01153 -39- transceiver Tequesting adnmi ssion to send the sel ected
dat a packet upon the packet sw t clggdshea tiaxBeehR d eval uating the

adni ssi on request received 5 i\k| step of receiving; and
generating a nggsdese ndi cating wh Si on requespcrseogbass ed
responsi ve to an eval uation perfor uring sard step of evaluating. 10
24. In a communication system capabl e of transmtting data
packets between a first transceiver and a second transceiver upon a packet
swi tched radi o channel, an inprovenent ofg-a device for selectively
admtting a request to send a sel ected data packet upon the packet 15

swi t ched radi o chanzel , Ma dpgerates adTelasinnDs iaN whdsh Ssa i magquaat
receiver for receivi an adnl ssi.on request. requesting adm ssion to send
the sel ected d&P eﬁﬁ%ﬂ%t tﬁﬁgg}?héeﬁééke’ts sﬁFf‘t’:W"é‘g REdid EHANRT ; tbe

an eval uator cedphifdté® Sat4l AUBNY TRoMCHYEShabBACi MANs uslinhdsagyal uator
for evaluating the adm ssion request received by said adm sSion request

receiver; and RarksSagaddenctharselcmipised? t yadue daByamberer aP25is a
sai d message 9e(RLRigh LP' cHENQLRELIG & THRASALS 'a{“qﬁﬁgﬁﬁduﬂgt %rrgg%ethe

adm ssion request I's granted responsive to an eval uation perforned by said
eval uator. 30 packet delay and an estimated average packet delay on said

packet radio channel.

21. The apparatus of claim 12 in which said

10 plurality of transceiving stations comprises a plurality
of mobile stations and at least one base station, and said

means for receiving comprises means for receiving, for a
packet call, an admission request to a packet switched
radio channel used for communications from a mobile

15 .station to a base station .

22. The apparatus of c¢laim 12 in which said
plurality of transceiving stations comprises a plurality
of mobile stations and at least one base station, and said

20 means for receiving comprises means for receiving, for a
packet call, an admission request to a packet switched
radio channel used for communications from a base station

to a mobile station.

25 23. In a method for transmitting data packets
between a first transceiver and a second transceiver upon
a packet switched radio channel, an improvement of a
method for selectively admitting a request to send a
selected data packet upon the packet switched radio
30 channel, said improvement comprising the steps of:

receiving an admission request at the first

s
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transceiver requesting admission to send the
selected data packet upon the packet switched radio
channel;

evaluating the admission request received
during said step of receiving; and

generating a message indicating whether the
admission request is granted responsive to an

evaluation performed during said step of ewvaluating.

24. In a communication system capable of
transmitting data packets between a first transceiver and
a second transceiver upon a packet switched radio channel,
an improvement of a device for selectively admitting a
request to send a selected data packet upon the packet
switched radioc channel, said device comprising:

an admission request receiver for receiving an
admission reguest requesting admission to send the
selected data packet upon the packet switched radio
channel;

an evaluator coupled to said admission request
receiver, said evaluator for evaluating the
admission request received by said admission reqguest
receiver; and

a message generator coupled to said evaluator,
said message generator for generating a message
indicating whether the admission request is granted
responsive to an evaluation performed by said

evaluator.
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