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Wi rel ess comruni cations. Mdre especially it relates to
W rel ess packet data communicajions. Particularly it
relates to reduction of delay when setting up an

kol TLAEL 05 SRRSO AW Pariess crponsn
of “users 02 a ‘common resource is vvel: knownTlDlr\]/I ?rT: :)nr9
%r'lfﬁcgl&g# %U ??Eﬁgxg‘ 'gr{}% W}]’et |D|Pvie§i) on Ml ti pl ex)

are well known exanples of nultiplexing princi ples.
ABe cpresarder iwelqm'ecm ngetlases pltbnesizarledmommxﬁmricatlons
edul | e multi ed resqurce, Kenth
R eRPeRe PATY anEnrPLebRe "H8 REeRT (R hF R e fommuni -
t i@t ifodrs . Comlaltﬁtatzllafllﬁmd.tqUﬂélettyem’eaﬁurﬁé’mtﬁt&dhv%f delay
U S networ ks, ' Li TH] SY- EX-3369-2003 , Ljnk dping
N §ELELNGUP 7MY ’r%§°8?““\‘?&l‘:€§189§rcp?>m€? t er net

Pr ot ocol ) in UMIS (Universal Mobile Tel ecommuni cations
SENONGROUNDhENDBSESCRIFIEIONS OFNRELA®EDCARTEPt S such as
QS (QJaIity of Service) , AMR (Adaptive Multi Rate) ,

THEBLE LRt POl PGy et S111e0q) gn common Tesource

| dig iwafliloRnBwat QﬁOb}:lor/-\E/RtCanFWe(EhI'@q@éndﬁﬁrDJ.Qﬁi%lbht Multi-
rates includin and,

blER ou Tato s e bYist shon il e g DM {CagR Division

f MuTR ipQBRI | See e 1AMRIRADxamPVBsawf Imidiplexing princi-
informati on and an AVR core frane. - The AMR header

cAHSSEi-ses
Also a. number of queuing disciplines are known for schedul- .

ing traffic on the multiplexed resource.

Kenth Fredholm, Kristian Nilsson, 'Implementing an applica-
tion for communication and quality measurements over UMTS
networks, ' LiTH-ISY-EX-3369-2003, Linkdping 2003, describes
simulations of voice over IP (Internet Protocol) in UMTS
(Universal Mobile Telecommunications System). The master
thesis includes concepts such as QoS (Quality of Service),
AMR (Adaptive Multi Rate), RTP (Real-time Transport Proto-
col), RTCP (Real-time Transport Control Protocol) and SIP

(Session Initiation Protocol).

AMR can operate at various bit rates including, e.g., 12.2
and 4.75 kbit/s. Background noise is produced at 1.8
kbit/s. An AMR frame comprises an AMR header, AMR auxil-

iary information and an AMR core frame.

— The AMR header comprises

* frame type, and



* frame type, and* frame quality indicator. The AMR
auxiliary information conprises * node indication, *

womdeimssspuest, and * CRC parity bits. - The AWRTTCBR2@S5/051122
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frame conprises confort noise data or speech data
divided into three classes o f,data bits, * Cass A,
* Class B, and Cass C. Confort noise is transmtted
in Class A bit field. Speech data classified in O ass
A bits are *i fsan®rdtalertet wwescatRport ant and G ass C
bits I east for a resulting (decoded) speech quality.

| n UMTS, TBERAYISOanxEl Corny rioiflogthaRaps) coppeiag$ on i S
mandatory for Al -1R and controls transm ssion data
rate. RTP suppedé SindddHihod, oner | evel protocol s but
typically runs over UDP (User Datagram Protocol) as

i |'lustrated i mode grequest, Batdh RTP and UDP are
generally referred to as protocols o f transport | ayer
in a protocol CRYRAEHY t*tSin figure 1 . AWR frames o
f a multimedia application, in the application |ayer,
are sent Tha FIR parkefmaneiqpmprises ranfast npeise data

thesis il USpLalfiss YEF MW Qch EREbLALL Q05 Os fon
end-to-end conmuni cati ons session between two AVR en
abl ed phases byves, a UMIS networ k. Hossam Fattah, Cyri
Leung, 1A n Overview of Scheduling Al gorithnms in
Wrel ess MM tecoedsaaNetworks, ' | EEE Wrel ess

Conmruni cati ons, pp. 76-83, June 2002 describes a
plurality * Class B, and

¥ Class C.

Comfort noise is transmitted in Class A bit field. Speech
data classified in Class A bits are bits considered most
important and Class C bits least for a resulting (decoded)
speech quality. In UMTS, SCR (Source Controlled Rate) op-
eration is mandatory for AMR and controls transmission data

rate.

RTP supports various lower level prbtocols but typically
runs over UDP (User Datagram Protocol) as illustrated in
figure 1. Both RTP and UDP are generally referred to as
protocols of transport layer in a protocol stack as that in
figure 1. AMR frames of a multimedia application, in the
application layer, are sent in RTP packets. Figure 3.2 in
the master thesis illustrates an overview of initiation of
an end-to-end communications session between two AMR en-

abled phones over a UMTS network.

Hossam Fattah, Cyril Leung, 'An Overview of Scheduling Al-
gorithms in Wireless Multimedia Networks,' IEEE Wireless
Communications, pp. 76-83, June 2002 describes a plurality

of scheduling algorithms and among other things scheduling



o f scheduling algorithns and anong ot her things
schedul i ngi n CDVA networ ks. One al gorithm Schedul ed

wahuklomsgveal s data exchange between BS and M®PATIB2005/051122
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fixed-size unit called capsule, conprising one or nore
packets. For uplink sched uling, a capsule
transm ssion request is sent to base station by nobile

st.at i whene he has new packets t.o.tra it
Pid Pl RN T WRe Rl giF e rRRE) SkheRisa oM. reveals

t daramesaihangee heddeenf B8N end mMPoAnqUiduedosdeeednit called
accordhng to BrLority or delq¥ sensitivity._ The hase

SCAPEEN s e GEPE FERRF 88F ofF pBYTR A Chpsfi%¥s Y ink sched-
sel19ehed ameligstilst albaeRhikeibAf eegubbemief skhei ko base sta-
capsul e transm ssion tinmes and power |levels. U S

PAt& pptakiats R US4 PREIAS) YRy J4F shas new packets to
pacisglawtt chedrdakannet wer K1 of ovhdli SehSdUrAm i JRLe capsule
service, such as a GPRS network providing VSS (Voice
SttraasimagsServiegyests nEreed oIy cfuSS | andargdt Iecording
VoS A3 TMErge 1l SEfMeL, gat SyLDfo k
a?gut&tl}%%ftgﬁcot i o%? nngﬁo%/ t lzﬁp%c Jet - sﬁ%cﬁéggnéﬁéégﬂ sends
andapsmigaicat imyniceAdnt | cassules heovadlarsegdarnabidfe sta-
t he network, rmaal, A _connect o_the, . .
nieltl\%l%k\lpv\?an 2 %{l‘egp %‘S‘I iosqqa%h?/lorl ce® %%ﬁ%ckfgﬁswl%%l%n times
secdngowwernieadls. , it receives, during the con

nection set-up, information fromits base station

c ern.ing . the |ink_betwe ation_and the
LY oA tehd TRebr i Prol T BR2b 08 Q18R 51 ° rehBalrn 4t "Backer-
appiiephedt edaper aldtwgrkoderowidiner astrphayngodeody service,
st rean _ng .. 3rd CGeneratiaqn.Par rshi p Prqject . _
(5B =37 AL diis, At HovaRi g, VESod ok e SkEFaBiRS Ser-
Matiicle , r ddicaubakeraf anarderyedss3 fieg firatvss, 4 Reseaserver.
1998), 3GPP TS 04.08 v7.21,0, France, Dece%per 2003, .

PO 'P&s SErYREARERST By TREN ik XYy dine RU@ctifging of
spee fpasdhewltetedurescwts®d ahdt kemmadioations conditions

in the various parts of the network. When a terminal A

connected to the network wants to establish a voice connec-
tion with a second terminal B, it receives, during the con-
nection set-up, information from its base station concern-
ing the link between the base station and the terminal A.
The information is used for selecting appropriate operating

mode, store-and-play mode or streaming mode.

3" Generation Partnership Project (3GPP): Technical Speci-
fication Group Core Network, Mobile radio interface layer 3
specification, (Release 1998), 3GPP TS (04.08 v7.21.0,
France, December 2003, specifies procedures for Radio Link
Control, RLC, and specifies the procedures used at the ra-
dio interface for Call Control, CC, Mobility Management,
MM, Radio Resource, RR, management and Session Management,
SM. Paragraph 3.5.2.1.2 describes initiation of packet

access procedure and channel request. A mobile station



interface for Call Control, CC, Mbility Managenent,
MM Radi o Resource, RR, nanagenent and Session

wovkoegesaent , SM  Paragraph 3.5.2. 1.2 descri besPCT/IB2005/051122
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initiation of packet access procedure and channe
request. A nobile stationinitigtes a packet access
procedure by scheduling sending of CHANNEL REQUEST

ne RACH .and | eavi ng t he packe |d| EP% The
RRAANEPEGSof (HRS D] FE-S1ht PETC SOHRRIUPEs “ERRRREEND  Sending
REQUERANMESS REQUEST RACHag3s doferatat Laaa Eaabmﬁgslahe packet

Pr.oj.ect (3GPP) Techni cal Sp_eci fication Gou
GSEDEESRadi ot 1% cBR seRET for RE @BﬁeF&Plﬁﬁcﬁéﬁtﬂﬁ6l§ChedU1eS

Semsnter( BEGSEsT MdidfSlat raeu(MS) - Base Station
System (BSS) interface, Radio Link Control/ Medium

Access Control (RLC/ MAC) protocol, (Release 1999),
3GPP GRYPFAEPN, PBENErS Bné’é’°3§,€;§t driGEP) 20§chnical Speci-

SEeEaliies t BRoDpOCESHVESCE USRIb A A&-dadi Wdtilo@k| aC8eneral
(Reference Point Um) for the CGeneral Packet Radio

Sdagikeé, RgoRS RBEVLIAE AJEERS) Codlakidle RAER®I®R nKMS) - Base
C%QEQQBn MQQQBEC%Bb§yeEntzg?agées?ﬁ&lgo%?nﬂe@%ngrol/ Medium

provi des the overal descri tlon
f deceisenEopt rTCPRIRGAIMECPRBr el al (Ratkate RAAPD), 3GPP TS

SeryviLce . and-Epha n di e

SOty 60 e L BT e R ST Bt ELREtne proce-
r@hees uce@PRE ahe EGERS unteséaeprRefetgnseaPednt Um) for
0 actagraph_7.1.2.1.1.rela to a cess

OLRE WeReal RRBkE "shakan st tEE PhRRS! URRPERAccess con-
Pa&aneRadsolﬁimmnmamtﬁbltunxmﬂnass peyerstemne eoBsehol docu-
par anet er s be br ast_on PB Packe

P dtO Y oF e YEs a SE Pt (Phcket. GOMARC laver
Cegpheekofbastielgprs HiRl pecErEt eﬂ;énéﬂ‘lﬂl uplglk éth ka@lo Service -

PRACH Control. Pa raneters |E are; - MAX _RETRANS, for
e88H ERdR8CpRi Gepeyar (Pagkst 3R25h° SPEFQSFS’FEREﬁlﬂEWEEerface

WoiCh §QR%iist $hek thethe term GPRS refers to GPRS and EGPRS
unless explicitly stated otherwise. Paragraph 7.1.2.1.1
relates to access persistence control on PRACH. The PRACH
Control Parameters IE contains the access persistence con-
trol parameters and shall be broadcast on PBCCH (Packet
Broadcast Control Channel) and PCCCH (Packet Common Control
Channel). The parameters included in the PRACH Control Pa-

rameters IE are:

- MAX_RETRANS, for each radio priority i(i=1,2,3.4);

~ PERSISTENCE_LEVEL, which consists of the
PERSISTENCE_LEVEL P(i) for each radio priority i
(i=1,2.3.49), where P(i)e {0.1....14,16}. If the
PRACH Control Parameters IE does not contain
the PERSISTENCE_LEVEL parameter, this shall be
interpreted as if P(i)=0 for all radio priori-

ties;



PERSI STENCE_LEVEL P(i) for each radio priority /
(/=1,2.3.4), where P(i) e (0. 1. ... 14. 16} . If the

wOoPRAEIHsMt r ol Paraneters | E does not cont ai n BGEIB2005/051122
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PERSI STENCE_LEVEL paraneter, this shall be interpreted

as if P(i) =0 tor all radio pgiori ties;- S used to
determ ne next TDVA frane; and - TX INT, the value, T

of which is used to determ ne next TDMVA frane._ The

nobi | e~sfaeFeh thaatemieenagrfalPYALframeitd Mis

recei ved val ue of paranmeter MAX_RETRANS for a

particul @x_pRTPrtiey , valdee it s ofOwReBH Bs RASHE Te CHANNEL
REQUEST (or EGPRS PACKET CHANNEL REQUEST) nessage.

After sefdEegnire MPACKIDMACHARNEL. REQUEST (or EGPRS

PACKET CHANNEL REQUEST) nessage, the nobile station

shald rhdisitien dadivh f shd1 PGebkb (&aKEASPORAIMNY 1L OwhleSe M is
PCCCH GROUP) . The nobile station shall start timer
TFESE1xedt valyeyi phi Rgromethes PMRCKEETRANESSEPF oRed@réicular
Al 8%RIi kY, Ofa del iRt sT3d86.sehfle PagkekrdC (BEIMHIOCREMEST (or
shall be” aborted, packet access failure shall be

i EGPRSt PFACKETySHANNERy REQUERT) t mesapdet e Hfaerosesdany each
r t t d T iaf S e S

AR L e ?8’5 2R phagke? CEhyieer ©820ues)
REGIESTR . ntbsagebidey sbetinnt shadtl Atstée torshe full PCCCH

avaj | ahbl Eiﬁ%' og, defined by the
P(%Bﬁ%%f?&g 0 ?%elérﬁrsog%é&gt(;gteﬁgﬁ' The nobile station
shal | choose one‘of the four TDVA franmes within the se

| &dtee doRRASHS babERnr ahabhl staft i ianamiTEh mtoddlsi begynning

shal | "draw a ran value RwW th unif abiTit
ditdter ipagkebnarnessepsetedyre shalllfe akvebeghi Ipacket access

dig tgﬂgbtﬂgc%t %%%EQC%%EEQ{IP&, the %?%i%?o%tfattiiﬁ% 73186,

' Stf%tiilggei %hgllllmﬁ%d itn%ité’a%%%mtto upper layers and the mobile

station shall return to packet idle mode. The first at-
£empt' to send a PACKET CHANNEL REQUEST (or EGPRS  PACKET
CHANNEL REQUEST) message, may be initiated at the first
available PRACH block on the PDCH defined by the
PCCCH_GROUP for the mobile station. The mobile station
shall choose one of the four TDMA frames within the se-
lected PRACH block randomly with a uniform probability dis-
tribution. For each attempt, the mobile station shall draw
a random value R with uniform probability distribution in
the set {0,1....15}. The mobile station is allowed to transmit
a PACKET CHANNEL REQUEST message if P(i), where i is the ra-
dio priority of the TBF being established, is less than or
equal to R. After each attempt, the § and T parameters are
used to determine the next TDMA frame in which it may be
allowed to make a successive attempt. The number of TDMA
frames belonging to the PRACH on the PDCH defined by the
PCCCH_GROUP for the mobile station between two successive

attempts to send a PACKET CHANNEL REQUEST (or EGPRS PACKET



a PACKET CHANNEL REQUEST nessage if P(i), where / is
the ra dio priority of the TBF being established, is

w0 z®6/16d3gn or equal to R . After each attenpt,PdhB285/051122
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and T paraneters are used to determ ne the next TDVA

frame in which it may be allowed to make a successive
attenpt. The nunber of TDMA franes bel onging to the

PRACH on t he PDCH defined by the PCCCH GROUP far the
nEHANNELt KEQHFSEt MiesFagRo Sirddidany gt t TR sframeengoten-
2 : RAGKET - CHPMNEL n REQME Se { 4o FEORRS RASKEECHANNEL andom value
REQUEST) nessage excl udj ng fhe TDVA franes poten = _

t daewy domt #IFhgtFaRSHESSfeswitenBel fesni prabahhlbhy dis-
val k .for.ea tr@ngmi §si o it R yuni f
p?gggﬁlﬁ??glgigh%r%%ﬁtﬁ§h§F%ﬁrhé%§£?t?3[5+P%Qg§7app)?'1'2'5
Pdeagrapbs8uppl 2nk TUBEces balsl iglineric ThiE iegt downdAnknRLC data
during downl ink RLC data_hl ock transfer. The nobile .

S PAERS R Bt o (760 PR8N SHEREOR TR GBEHARE sstablish-
t mensf ©F dur upgiakdevshs fkr TR g iancidawhling aeEhagnéhclud-
Request Description informatiqn el enment_in the PACKET

DSAAL | NKCRERPRIACREES 5 g PSP AL o HOTRGGE RH Pent in
a thed Yask e POWRERK haxeNack Oohebsagst er rafitdAtléf is trig-
PDU. The request from upper |ayers specifies a_Radio
Poerghi by RorBEVESEoETAR StPRAR HavfE pFRettrergherept an LLC
UpKy . SUGH A JRAIRST Frich 2ppess 1h9etBe spatWeiksi § RrRadio Pri-
allowed, the nobile station initiates the packet

a®¥asy pPobedapecchahed Wie! thre IRkt trapstern t Heon such
mbilg,gkation re jects the request. The nobile

station Initiates the packet access procedure by

sendi ng the Channel Request Description information,
el-enent £i AcgepACKET oV NeTACKINATIL e ageh® nmehkle sta-
PAGGH 2ndesiasdifige ddd ac3EBR pooddaPhd. descri bes

an alternative to the procedure in

- otherwise, the RR sub-layer in the mobile station re-

jects the request.

The mobile station initiates the packet access procedure by
sending the Channel Request Description information element
in a PACKET DOWNLINK ACK/NACK message on the PACCH and

starting a timer.

3GPP TS 44.060 describes an alternative to the procedure in

specifications 3GPP TS 04.08 and 3GPP TS 04.60.

3*¢ Generation Partnership Project (3GPP): Technical Speci-
fication Group GSM/EDGE Radio Access Network, General
Packet Radio Service (GPRS), Mobile Station (MS) - Base
Station System (BSS) interface, Radio Link Control/Medium
Access Control (RLC/MAC) protocol (Release 5), 3GPP TS
44.060 v5.13.0, France, September 2004, specifies proce-
dures for Radio Link Control, RLC, layer and Medium Access

Control, MAC, layer, including physical link control func-



speci fications 3GPP TS 04.08 and 3GPP TS 04.60. 3rd
Ceneration Partnership Project (3GPP) : Technical

wEpeaidsgat i on Goup GSM EDGE Radi 0 Access NetRaw/iB2005/051122
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General Packet Radio Service (GPRS), Mbile Station

(M5) - Base Station System (BS§) interface, Radio Link
Control /Medium Access Control " (RLC/ MAC) protocol

(Rel ease 5), 3GPP_TS 44.060 v5.13.0, France, Septenber
DOOHPNSs (Rici he st R elRF sfacs BRI GRU/ERFE fadio Access

Rifetvoaye’ cElhNVEdabdn AEBe3s SeRthish, MAC, | B¥efpilink state
| ncI udi 2(%‘3 physi cal Link control functions of the radio

et ik enseBVPEDEECREH Hasdc ELemmedis k, PDCH(es) to
(;:'EBA.IEW apch M 46 net abE O 1VRK %CHFH 'ﬂkoé&@t ?rglnaghfferent

USF, is used on Packet Data Channel (s),

almmlmlﬂqﬂmshg oRnuMAR niRadid oRmmme)fr@qnnectlon is a
Ao e oiat | Q0santieily ( Badl@cRespulERlie station
connection is a physical connection esta

betndeerha netwdrk stat isoppant telxehaagwoplf timfeuppaivn flows.

exc [ in or,maf f ATBF or ar Bl.oc .
Fi%\%gk ,(&Jﬁpcﬁa@/ cnk % W?SI cal conn i on éée& l?l%’ysmal

t t‘ce:xinm:tRlnpaeedeMy ttﬂﬁs ttvm RRD et tdm:m:rned;l rtectslu@@ah:t the

Ll onkT, CROGLEAL ek eI PV 80 RAEEEY) pus

oRst aﬁacocrétofdattfae ;JV@s\men e:aanﬁsued t QaVBB fOEe is a mode of
Net wor k,. CN, and the A and/or Gb interfaces;
t P AtHeay PécéhseMﬁgWPﬁé FRAERPFERD tRt R pdgtwork, CN,

(Base dtein ondubByY Shedhaabd 8b2GnvBerabbbi | @he A interface
S\Mtchl(rjrg]Center) and the CGb interface bei ng t.he
i R dd % etthesdf 25 BES LHifE a 22 BSScBASSe rhatd capRybsystem)

SupRerd MGk )(Mobihd BRdechénd Bfehte® | L0 0dle @ interface
nection offered by two MAC entities to support the

urReding et oRareX FarRf BetvreRLE BSGs W bastE SRyYi dferving

sbrEhanflcre (Ndadinde if arympeadf opepat agnaoflobheal con-
MS when con nected to the CN via’ GERAN or UTRAN and
tlﬂ?qQ}qq“qﬁﬁQﬂgi by two MAC entities to support the unidi-

rectional transfer of RLC PDUs on basic physical sub-chan-

nels. (Iu mode is a mode of operation of the MS when con-
nected to the CN via GERAN or UTRAN and the Iu interface;
the Iu interface being the interface between a BSS or an
RNC (Radio Network Controller) and a 3G MSC or a 3G SGSN.)
In extended uplink TBF mode, the uplink TBF may be main-
tained during temporary inactive periods, where the mobile

station has no RLC information to send.

The mobile station shall initiate a packet access procedure
by scheduling sending of PACKET CHANNEL REQUEST messages on
PRACH (Packet Random Access Channel) corresponding to its
PCCCH_GROUP (Packet Common Control Channel Group) and si-
multaneously leaving the packet idle mode. While waiting
for a response to the PACKET CHANNEL REQUEST message, the
mobile station shall monitor the full PCCCH (Packet Common
Control Channel) corresponding to its PCCCH_GROUP. While



the lu interface being the interface between a BSS or
an RNC (Radio Network Controller) and a 3G MSC or a 3G

wosEEBhl10638n ext ended upl i nk TBF node, the upli nkCTVBR005F1122
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be mai ntai ned during tenporary inactive periods, where
the nobile station has no RLC gnformation to send. The
nobil e station shall initiate a packet access

procedure by sched [ of . PACKE JANNE
PR e a8 £hEC T AR, Pt PRI FLAL D, Shall decode
Ctaanyneicjcxﬁ&rehe&p@rfdlﬂ}ga tmmﬂﬁsm LEREUP plakadétler included
Cammon Control Channel Groug) and si__multa eousl
| §8vihgmEREPPAcKEESIYFR RBAECCHRI| e WRET i FS B‘Pbéle station

r egpeAsest @heh@ERACKFENCHANNZET, R&E%té&,ssag& vhl€e of the
mobi |l e station shall nonitor the full PCCCH (Packet

CETRo T SEENEE o ECHanRRY 3Rt eShdhbi Bg fakepsinto account at
PEREH AReURACKRIN erRRvEer RRguEBe hukbnpECERL! hsllows The
mobi | e station shall decode any occurrence o f

PERSPQ‘FERICE  ARRGEISTENFBABEVEL| forpddgern & ﬁé§§€a§'éence level

BT IR L5y 9 5190 (B < 10

PERBL SEENCEmeE\ﬁLrsrtara&rwn@rc sBakéndea t BAEHET MIHANNEL REQUEST
account at the next PACKET CHANNEL REQUEST at t enpt

t HRE EGPREWEACKRE pHANNE: FEPHIY)SHENCSRIeEVERY be initiated
cg@rtmgesﬁseeasaﬂssp@ bl@z\/@k Bdox Tt t@ﬁcrpﬂc@lm(@acket Data
priorit 4 ) ; where P(i) e {0. 1
Chﬂms%) dq—'ﬁbm?qlr@( falf% eﬁ‘EﬁCl‘f—&PéDéWd £9 TP AbIRETObRARNEEat ion.
REQUESTOH O ECERS, BACKET) CHAMNELRIESTY IRAS0RMATEY rames
be initiated at the first avail able PRACH bl ock on the
PE@;HhéPacﬂ%@ eatecordnREALHIdIlaskd Hynderel PCEEHNGROUPRE form
%&'ohgﬁlﬁ@pﬂzl Qi %ttql.n.'bggloghe mﬁ'gkl eeac‘é@t Qgeﬁjggl | the mobile
oose one o f four frames vvlthlnt he sel ect c?
PBA@Hlbhosk\aitandcaWyavvnrlahdamunaﬂoererwobamenntfy)rm probabil-

di,stri_buti on. For each att bile s i on
SHE S PR E o T ok Tt o Forthe rebage Sepgion is
diagtibiveat It6n transha tsed PACKET . CHANNEL TREQUERT | Ressage pro-

station i
vided that P(i) is less than or equal to R. Consequently, .

the smaller P(i), the greater is the persistency.

The mobile station generally operates with a sliding trans-
mission window of RLC data PDUs. In the extended uplink
TBF mode of Technical Specification 3GPP TS 44.060, if
there is no RLC data block available within the window, the
mobile station shall stop sending RLC data blocks. The mo-
bile station shall continue sending RLC data blocks when an

RLC data block becomes available in the window.

A UMTS correspondence of TBFs in GSM/GPRS and GSM/EGPRS are

RABs (Radio Access Bearers).

3*¢ Generation Partnership Project (3GPP): Technical Speci-
fication Group GSM/EDGE Radio Access Network, Multiplexing
and multiple access on the radio path (Release 5), 3GPP TS



allowed to transmt a PACKET CHANNEL REQUEST nessage
pro vided that P(i) is less than or equal to R .

waznsegaent |y, the smaller P(i), the greater |iBECIWIB2005/051122
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persi stency. The nobile station generally operates
with a sliding trans mission wyndow o f RLC data PDUs.
In the extended upI | nk TBP node o f Techni cal

Spgeci ficat T.S 44. Q60 re.is,no R
bli(;sgkofdzfval# 13? ﬁ‘*"?F?he théo\ﬁ‘}‘{lﬁ dpbires #B?u hvsical
s lrddannetiep cafenmmgraﬂﬁ:oda;m yadetn dépuives] btdesupport the
st.ati,on.sh nti n e senf?(g% RLC. dat a, bl .ocks when an

bi2p° EParpSR R onlE anags A S R R AGviggical

C@hespaBdease aHe TBEFihDt{SM RS rakeuehiM, EGRSp HE  ToMA
RABS (Radi, 0 Access Bearers) 3rd _Ceneration
Par’%’ﬁ\?rsﬂﬁﬁlﬁ%’j‘e ultgape) * ActesRhi cAFampeci $itensloss and

G}:Qxlﬂé;t@SM ERCR R 0L g1 ASE essr Nekubr knalHLi L pbenéeg tﬁaﬂ PACCH

mul ti g@e access on the radio path (Rel ease 5),

TPRches Psspeigtepr firngrodpriharryga, E@Wfé*st%% as access
Phsistal Ghaprgts QEaEﬁ@tr@Qh@oﬁuQé%@géﬂﬁﬁéﬁﬂgfﬁdofOCPRACH

support the logical channels. It includes a
dd$erppeitoRasket hRandegh ca¢cesmrfidnnednd tthe defdisali ghannel

C’ftyfpr e%}?’ﬁ_y gé’pﬁhggcai:r@m‘b Ti Qﬁé’éssalﬁ {.\%él g Stilned in

Access) franes, tine-slots and bursts
pahe flekodkhaheeder ophet - thaﬂOPA(B@HC@Pa@l@tsmsmm aa®daccess

5 : P
C%%tzfl?gt %ﬁ n%%«cégégg annels%;po %im%r(a %ge% %g{ eheLorre-
Paploexﬁlﬁgnngmmﬁerssssamrm )the tdwavrllagikc al F@hramhel PRACH or
| RRARNR dact® LI SBLECAPY hURALPOROHE LMD RO Dy che

heade r ansm
awssEs s sbur sh sthe hiovrdginkalonc habhetkt ppeblseck m:hsoaat.ed
by the corre sponding polling nessage on the downli nk.

|s |n§ﬁcat e?égor lF%%E,n%Q% tl}%flh%gli %‘% clgf}xnrg:% uy’gcatmns

bk@sbubyebKobk lbdgi sinterface) common to data and voice us-

ers, according to an allocation strategy.

In e.g. GSM/GPRS, MAC of BSS (Base Station Subsystem) 1is
responsible for management of uplink and downlink schedul-
ing of RLC blocks belonging to different TBFs over avail-
able time slots, resolving conflicts due to e.g. request
collisions, assigning uplink TBFs to requesting MTs (Mobile
Terminals) if there are time-slots available, notifying of
uplink TBF deallocation if MT has been inactive during a
predefined period, associating respective voice calls to a
pair of time-slots and signaling as need be for deallocat-
ing of a TBF to render the time-slot pair available for
speech communications. In uplink direction, MAC of MT is
responsible for initiating transmission of requests of up-
link TBFs to BSS for transfer of data for which no TBF is
yet established. Once the TBF setup is acknowledged, MAC

of MT forwards RLC PDUs, carrying one or more segmented LLC



The MAC | ayer is responsible for sharing of
communi cations resource (the air interface) common to
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strategy. In e.g. GSM GPRS, MAC of BSS (Base Station
Subsystem) is responsible for ygpnagenent of uplink and

downl i nk schedul ing of RLC blocks belonging to

di rent TBFs oyer avail ahle ti t resolyin .
co%thLFEi'ct gvﬁge % o¥gl.“8._sr%%ué’gtloggitg?s?é&gs,%sgési g#ﬁf‘ngCgontlmles
updentingBFent D1 r eheest iy Mismpliebidetaletal @ingl), idr it has

there are tine-slots availaple, notjfyi f uplink

TEF A EES | Hn A TR h3ETB8EN "'ll}naﬁbltciyvggﬁﬁﬁ ngki\“’e‘i- The
pregief i eghgieri dlea asb.0Ci BEdHNOrEESRECA s ¥iged &y Gld Snetwork
to a pair of tine-slots and signaling as need be for )
del fIRAraayg drovy Asptasyy eﬁ@gr YRECR | 1R - e UG aiy Poth di-
avaldahlg for speech comunications. In uplink

direction, MAC of MI is responsible for initiating

transm ssion_of requests of up link TBFs to BSS for
t rEsire of iddvgtrareshischenat¥prlly yegmestabl ¢ufkrpssembly

Oge { FBGsSehdP Rig astew eggedy, MAepaf %B%gﬁlﬁ@r dS frame

RLC P , carrying one or nore segnented LLCP over ]
a heavers| ofHal | bbat datlhy WSSOt lont i frerma tsiandi wepformation

ungdl, $here is_ngpre data t ?‘EEQ Ofpcd,, has .
tr%\lneslré)?'t e%n% ﬁa% UM n%%o%r %T %l ocd['<s» al | évverg.dw block
TheorEBlstiss dfhea debghseMACEhehdeBF«BE»adoildnwddbpyt REC data
net k orary fl Ldentit TF igh | . .
un‘f]é\ﬁgeo |§le§§yﬁ &t raélctRﬁ'\gﬁggsFch’ﬁ?ﬁéO]z %’?‘?%\gt rg fe‘i field», £i
scoienpid T ady o SEEHERt atlioek/ chaskenbhyente | L<BEDUs atee radio

RLC PDUs, The LLC _PDU copprises.a fra header "EH'
UG 2itr SORAEG Wi BPRaEPSRCRA ST Py ofgut normal

ansh¥sdg.anme check sequence "FCS'. A radi o bl ock

consists of a 1-byte MAC header "BH' followed by RLC
"In field" " \

?ﬁ%ﬁaa o%?theecgtédogogﬁmggéghg%%&gwg{églégégﬂglfgy!%g Chan-
nel Requests to be sent immediately when a mobile station
initiates setup of a PS connection.

SUMMARY OF THE INVENTION

A general problem of multiple access systems is to fulfill
various requirements of a session as regards, e.g. QoS.
Another problem is how to incorporate such requirements
when allocating traffic to communications resources and
scheduling of transmission instances.

In multi-user access, delay or latency is often of wvital
importance. The demand for short delay or low latencies
are immediate when real-time applications, e.g. speech, are
provided over packet switched connections. One such exam-
ple application is Push-to-talk over Cellular, PoC.
Generally, this is particularly a problem in uplink direc-

tion when a user e.g. does not get any response of a button



nal i zed by a 16-bit bl ock check sequence, "BCS'. The
radi o block is carried on the physical channel by four
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di scl oses all owi ng Chan nel Requests to be sent

I medi atel y when a nobile stai#on initiates setup of a

PS connection. SUMVARY OF THE TNVENTI ON A gener al

probl em of ,nultiple access systens is to fulfil

VRFE8EsuURrEyLi PERBRL 8 Sf—‘laYseggu BANBSCr BFRr B4S ¥Oogce message

QRRroAGAL Bﬁ%lwﬁ‘)l&' DBdvelQWiba IdRGPLiRer &l Stikr party has

requi renents en allocating traffic to comunications

r 6560Peds taAliBghew@dring &PTt PasRYISSh | nBERATRRring that
ti 1 4 neel | atyghcyg i f Vi

|n%of?gﬁgél %%gé%gﬁgnég%%%ﬁghorﬁpdﬁsa§hgryﬁ§wggk diffe of a

Imeaéees aepnéapEch atkawhes responsiteleppd¥ chlne ofBF estab-

gggch are provided over packet sw tched

connec I'0hs. One such exam ple application is

Push-to-tal k over Cellular, PoC. Cenerally, this is

p@rhseghantly a phetd ehsi A upbqinmfdﬁrféecnﬁnhly\henoaldlng up-

u er eag{mrgeéapoéngeéhaq{yelr CAvg 1 @ %nB“%EQQB&S?éﬁment of

2 det y, or cannot get hiS volce mess
tbacugh @Blaltang:rarxsmi\ssusabl dordeﬂqmﬁse tﬂ:mnmiﬂaecrllprarltqang in
has _st o al ki ng_wai ti
Réﬁ@ﬁﬁé? nﬁt?ﬁ%tl?nt?ﬁ%ﬁc%? %ﬁﬁ%ﬁﬁ%ﬁ;ﬂ%ﬁﬁﬁ§n§Slopslsenterlng

t hetnebwptktesi de of a wirel ess connection that is
responsi ble for the TBF estab |ishment . Cbnsequently,

th of eff tly di
céﬁ%&ﬁb?ﬁ |6’r%Se aﬁﬁgfkgzenddilngogk agflshneﬂ?lr?d for

paghghkdatamntansat sshoOnschaineser sstalenmmnd y edmg user
in inactive state in ternms of mnreless transn1SS|ons

eﬁﬂgﬁpﬂﬁngc‘?}‘ MSe% gnters an active sta

Another object is to provide deterministic channel request

time for TBF set-up.

It is also an object to provide a method and system for ef-
ficiently scheduling and establishing uplink TBF, or corre-
sponding occurrences for the various communications sys-

tenms.

A further object is to provide a method and system of up-
link communications channel and establishment rendering PoC

useful.

Finally, it is an object to provide a method and system of
packet switched uplink communications channel establishment

independent of delay timer.

These objects are met by a method and system of uplink
scheduling or uplink communications channel establishment

and associated signaling.



An object of the invention is to reduce tinme required
for uplink comunications channel establishnment when
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object is to provide determnistic channel request
time for TBF set-up. It is al an object to provide a
nmet hod and systemfor ef ficiently scheduling and

e i shi Ik or_carre spondi ng occurrences
f3?83#2§%§??%ﬁ§£%@n%%ﬁ$%%x?%ﬁﬂ? sterns A further

object is to provide a nethod and system of up |ink
C GFhiurxiec at i ohsushaannsed; amd esimdiplshnmentprardesl ngeOK with

u ul .. _Finally i s an object to provide a nethod
aﬁﬁIPSy@m%\A p%’cke’iars%/ﬁ? é%’%d}qtr‘ﬂ?pc(orﬁﬁﬂﬁ‘) é’f&ﬁé’ers caxr-
charingl aestiabimedib®ndpp Nilepandenlccoladabayot bfBér art.
These objects are net by a nmet hod and system of uplink

edu | ﬁ ﬁ é connugﬁgatlonﬁ channel

PRANT RSO AT AAL K. BRyRentation/reassen-

DESQRIOETIL.ON ehud HmdDRAW NG S-iagidoeding| tusprabesaitn,
principle a protocol stack mﬁth RTP, UDP and I P

nspor net wor k_pr ot coI ay car n

TEREaPa SOBTFEERTES R car Ty Tl B4 | 3 gapparatus
2 atesrdshgatesa sctwotemwddmmgmntaél Qﬁ{réﬁass@m bl'y
of LLC PDUs and RLC PDUs according to prior art.
F%qore 3 |II trates a blo H@gr £m o f an apparatus
adcFPEtnd to PR B nbddi MRS ofAFE Fhv &t i §if  apparatus
Fiagidlo dd niyl LoiSh r séesnd éﬂ\mﬂﬁn&magbarrtnef mﬁezaspmt atus
according to a second enbodi nent of the invention.

OIS A= RaT CIPPOREHy MECHANBP At vi th | ow

Iatency.
For delay sensitive applications it is important with low

latency.

In multi-user access, delay or latency is often of wvital
importance. The demand for short delay or low latencies
are immediate when real-time applications, e.g. speech, are
provided over packet switched connections. One such exam-

ple application is Push-to-talk over Cellular, PoC.

Toll quality of, e.g., PoC requires delay reduction. The
invention provides such delay reduction. It will also im-

prove e.g. web-browsing over cellular.

The invention identifies that if a user equipment or userxr
does not utilize established TBF(s), the TBF(s) are re-
leased according to release criteria, known in the art and
need be initiated anew. The initiation involves sending of
one or more channel request messages. Delay and latency
can be reduced if time required for channel request can be
reduced. In this respect prior art solutions comprises ex-

cessively delayed TBF establishment.



In multi-user access, delay or latency is often of
vital inportance. The demand for short delay or |ow
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e.g. speech, are provided over packet sw tched
connections. One such exam pl g,application is
Push-to-tal k over Cellul ar, Po&. Toll quality of,

e"‘%’{,' PoC reﬁ:u%es deele](aj\%, reduction. The invention _
priovi ‘EERSTC T oKy TR dct3Bh. TATSRFY1 AFSFIHPriRethe in-
€ v@nt\Wh- RIHaNSE Agh aveds il | sdiddauiling | DY eRire@Brably persis-
identifies that if a user equi pnent or user does not

uthieitze eS8BbELEHEJ aYBF(en tIRILTERPRS AredventkasElan with

aGeRhdhRY {PakShBASEET SEREARL i KPOWLH I t RECAELsE0] the re-
need be initiated anew. The initiation involves

semndirggentsona ¢hemmobideastetipaqiestaatdiysdyedeing capable
l-ay. s Al ENENa C cqd fofrdsl r equyj

Eﬁ’gﬁnlé redqlglggtgc%n%%ggrggggggd. Ir?rﬁ?itg% r és%ﬂér%%yif g‘FO some

aexteoktutingreasdnpr imeerexaesgpreby del aymgakdd to a case

establ i shment. Taq further_reduc y.and | atenc
SRR TR S bR RE PRRLIRNE, sRREI e requiar
sclvadperafstesnpr etredltl ingeressien tidhtapdish zieldags Aar @dvantage

then.sent nore frequently th wi th regul ar

| AERIRVESI Of CRRBATT | FBELihiE (YRS o AU RTREE o a user then
I eQul [s@fENkS goeatbe fiofibée st Abiatkd mtaddrncs| wik®ond having
capabl e of receiving the scheduling.informtion, .

¢ r 8By 1 60T RRECRTEHLY, SRS ERG : poRRr SENRTmAT YR S -
conpared to a case when the invention is applied with

| exsepatier r ather edeld &redhouphbiatilsi TBENtesdEdidhmegt edfenNprior

if optimzed, ,An_adyantage achi eved is that an entit
oPThaet* cGRFBHENLADIY o LISBFOR TR ain SRhti greatbied-  In
ndashanink Biseksish, ofcCkEaseM StxdiforhaHan@gmigsWwaatal @6 a plu- -
potentially other entities of user equipnent

GERALEY| PI 587 Gel d-’elﬁﬂuirﬁESTSPnefgiﬁF'rl&Hﬁ%%t bgf allocated

Srain@r sehedS1@r ticul@llayianpr 06! ethfdrddidiK available at
irection. In
sender side (without propagation time delay to a wireless .

user equipment).

When a user equipment or user becomes inactive, not trans-
mitting data but possibly receiving data, an earlier estab-
lished TBF for the transmission of data is released unless
new data arrives during a time frame in order of seconds.
If the user equipment or user becomes active after this
time frame and data then arrives, the TBF needs be estab-
lished anew. The establishment takes time. It is identi-
fied that mean delay can be reduced by approximately 60-113
milliseconds by TBF establishment and scheduling according
to the invention. With two parties involved in a conversa-
tion over similar connections the perceived effect is dou-
bled. The effect is clearly noticeable. This is particu-
larly the case, e.g., for speech communication in PoC and

when web-browsing over cellular.



downlink direction, a base station transmts data to a
plu rality of users and resources can efficiently be
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avai |l abl e at sender side (w thout propagation tine
delay to a wireless user equiggent) . \WWen a user
equi pnment or user becones inactive, not trans mtting

I3k DR dROEL L 0 L PO 28 2 sons

uralnéssr'Bm‘ewsctabalahmemes ader iingtdatedewlitAme icha@hder request
of s&conds . érrlre user %égrrent or user becones

STRF & ﬁn FPNR f RERRC SN dTSEE P nBRbr PYvESer equip-
t hentBF nesedehbﬁnem abedigdtedianeyisoThe egatiabhi SfU®ENLireuit
takes tine. is, identi_fied that nean del ay can be
ré&’&&@ﬂeﬁyc‘é’ﬂ)‘b‘?%%’r?&? el YABRIOENG 59 jthee dirEngy opprfor cir-
eghiakl isgheeAtdapdnnebedhing 2RSRAEL NPefifebPemessage is not
invention, Wth two parties involved in a conversation
oPERtsMRLLAr ac Sﬁﬁéé’t'“ﬁb'nglﬁﬁélb‘eii%@ Jelagf féwesi gugoubut for
blp%@keghgw.?{:éﬁ&ﬁ ESnfe R s N AU NG e 1 ThieGuleS message is
particu larly the case, e.g., for speech connunication
| ﬁepec md\meﬁlmebﬂiﬁm néa ohdeng cal |tilmer | heresponding to

t1|ﬁ£rb p f he n Qns

B estng’g)lji sh rrg%tlkg?édi %Cltlﬁ%at égﬁv\?t hd"ég%ga%%%mmcatlng
reyegse ¢ellwkarn widip Craymelic&ejoestsywisgage sent by
user equip nent. A channel request is also required
FaheCl £hvlde S £ GRAG LONRACT LADS. £4GCONAND 101 N8 circuie
i nventi on, cit cuit switched connectr ons a *channgt
reqéreshecﬂressalgeCtsom:)t thene usit hbrmallwdonly one connection

gt Lputed del avn {1 PScotthun lle 0L PAGKAE,SWId Med, phone

onnec?r ons, anne requgéét nessage 1 s éen

- | rmé@lr at éﬂye wmmemtoﬁgthet ba&lcarertesm)nm nign¢xeased by

raggg ytl;ngt e?gt ed tl{rc?afjle E\Qe range. 85%26 milli-

comrun car I'ng over ¥,e| raydr 0 connuni ¢
systemis, which would hardly be noticeable to a user. By

using a random delay, conflicts of simultaneous channel re-
quests from different users are resolved. Also, if two
initial channel request messages coincide in time, a re-
peated channel request would most probably not coincide and

connections could be established.

For packet switched connections, however, it is observed
that more than one channel request message 1s often re-
quired for a communications session as perceived by a user.
Example communication sessions include web browsing and

push to talk communications.

When web browsing, a user may be interrupted or become busy
reading acquired information. When the user has finished
reading or for any reason becomes active again, TBF estab-
lishment may be required anew, depending on whether the

earlier established TBF has been released or not (depending
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swi tched connection, there is normally only one
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session, e.g. a phone call. The tine delay of the cal
set up is increased by the rapdomtine del ay,
typically in the range 0-226 nmilli seconds, which

woul d hardly be noticeable to a user. By using a )
r 8RdSrivFe| HAPSSorTiRca sthe SpRLieand6EYIERAnABEoFRation was

qeeghssteam di fierfddt USGEBerid €th8SABYEis A SThaddd (¥Pter a
initial channel request nessages coincide in tinme, a
r éipeafEamehahnehe r e3ReEs toWoinaPndsst SplobabPy Snot In case of
CQl DA A AN, GAIRSCId AN GAVL] R LSy SBELH¥n is pre-
packet sw tched connections, however, it is observed
t fgrradr 6ot kha saduchdnnebkrefluesilhesemgeas saohsen or user

r g ni i ons QN per %
SSHELIEE O PR A o AR AR EEATN B oo an-
bnowsnggtandopushséns t thdn corgnedtcdtdtemsy heén lwey response
browsing, a user may be interrupted or becone busy

r &ﬁFﬁg acquired i nformati on. Wien the user has

finished reading or for any reason becones active
agaisimiIBE estabninghhehds mbgr banr egampbel pushy, to talk com-

depending.on whether the earl icr, gstanlisned 185,988 rarin
b&ER*F8F&88Rd°B7 1o * (dépen inggﬁp I mé apsea since g

t kheecarvieartiaaquiar effi  stf OTBBtpaoTkeraSswigelest edpnnedtion has
st _syste .tBe TRBE is r tgqéed after a tine fﬁane.i?

t RECRafGE a8 188RANdSr & ¢t St WSSF | RFERgRT 9 M hackBEOT™a-

swiibahegdegoangatken, swiecHedayonrddeiownihsapereitnl&f radio

to the reduced risk of collision, as a user or user

aFBFFEAL FRF. SENAPKEEB. §° % et andlF Skl TP TRiving the

| @55 02RaNOYh NOLRS PESS i ISR ideltan thegl @@kpbatieAgytanthe re-
| ong response tipes. A_sim./lar_reasoning holds for an
efEANPE PBREATTREIARK cdimifiScdtiiGfs user then wants to pro-

vide additional information the duration of the one or more
responses may exceed the predefined time for TBF release of
the first user and a TBF has to be established anew when
the first user wants to provide additional information.
Consequently, a TBF has to be established anew for the
first user to provide the information. It 1is concluded
that for most users a reduced time delay is preferred to a
reduced risk of collision, as the risk of collision is
small and the inconvenience of a collision (even if
unlikely) is generally preferred to a great delay and la-
tency, at least if the latency is sufficiently small such
that a collision, even if unlikely, becomes apparent to the

user or user application very fast.

When the invention is applied to a GSM system, a preferred
embodiment of the invention controls timer T3120 of 3GPP
specifications to comprise a random delay time for circuit

switched connections and to be predefined to =zero for



session. In an exanple situation illustrating the
invention, a first TBF/ packet sw tched connection has
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informa tion over a packet sw tched connection in a
cellular radi o comuni cations systemto one or nore

users receiving the informati 8, the receiving users

then responding to the re ceived information. If the

f Peskegsswithbadwannsetbipne. vi decaddingotal another embodi-

. . ‘ _ i .
et iae 9413b) Aullel UEpBPEeBL ADFERUERDANIES cime,
f hogeveserthand ime¥BR hagppbidd Establirshét swdwchbénconnec-

the first ,user nts_to ovi d ddi tional ., . .

RSP Rl TNk BREHE S rEE TR OB taopsy | sFhg time
ad@layooft MBFf iesshbldehment peani deet BBy i beotrrahiea. bt typi-
i's ncl yd that. for nost users a redyced tj el a

| S0 tad s gt S %% GPREBFE n, thE ¢Rasy of a
I ichlinab1Cleguek 0N nies sagRl |fandat BertntoONe@icened @bnadection
collision (even if unlikely) is generally preferred to

aOdr 88t aYe¥age difl-a tency, at least if the latency is
sufficiently small such that a collision, even if

ubliigheky 3 hetostsat@pad eblodlo dihmyriselofolanl$Pparatus «Appl»
application very_fast. vwggﬁéhe invention is applied
t §CEOESHPSyEP e FH DY eFBRPET S FR g epfdon.  Process-

| QRGO LORAEY! S dileBle e L3108k 0L 3GE S p%?l&hﬁatitﬁﬂss TBFs,
to conprise a randomdelay tinme for circuit swtched
ctmpasteover andany k@1lpr adefrenpdnt cragspiftgipacioste or more

sm%;che connecti ons. Accordiggg}o anot her enbogi.nent

t FEPPfier TUSD" AISREAT Tond 4 Bea AdSRta&icay TYiRE, <«Clin»
hewaver tdieki n@y11bS Pl igkddr OFME Ut imem keied also pro-
connec tions but not for packet sw tched connections.
ThédepnxCddhay t3MiTBF ieshoxmiaitd prefiorc aphannglebyedeests when

" qel4Eed. B LyPLiFELLY 63 4dl LLASECOIM. SSTRO™BRAES c11»
to the delay of a

provides delays determined différently depending on whether
the connection is a circuit switched connection or a packet
sﬁitched connection. Preferably the delay provided «Cllu»
by the timer «Cll» equals zero for packet switched connec-
tions. For circuit switched connections the timer prefera-
bly provides a pseudo-random delay time. Preferably the
pseudo-random delay time is rectangularly distributed, i.e.
has a rectangular probability density function or a rectan-

gular probability distribution for quantized delay values.

Figure 4 illustrates a block diagram of an apparatus «App2»
according to a second embodiment of the invention. A timer
«C12» provides «Cl2u» timing information to processing
means «W» for channel request as requested «Cl2u» when iniji-
tiating a circuit switched connection. Transmitter means
«T2» thereupon transmits one or more channel request mes-

sages. The timer preferably provides a pseudo-random delay



channel request nessage for a circuit swtched
connection of an average user. Figure 3 illustrates a

whrehoeddsagr am of an apparatus "Appl" accordi ngC1/mB2e05/051122
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first enbodi ment of the invention. Process ing neans

"mM" initiates one or nore upld nk "UL" TBFs,

transcei ver neans "T1" thereupon transmtting one or

more channel reqguest nessages, a neﬁdlbe after. N _
Vst i Ry efgmamly fBe @*Pﬁ@rraé‘im 552y apstd. * e c-anay
t{ner. " G143l 8Q Pr Ovémﬂ&éeé'sgrlgm}néaﬂg ngua-NfiHfifabIteB one or
fot* chahhel” F equest s en initiating a circuit )

sbt« hegl ColneULPOTBFEheot | peckeCl BwischeRdeergecsysns. by
determ ned differen ependi pg.: ther -
CHFRRRIS P FeR7Ei 3|¥>t slf\’/g\ngf C gglggn%%t?%nm%{@amamel e
pe&ggg S d | eanme6ld eriPyeher ablgus hehatel aytimer «C12»
prfovided "C'ln by the tinmer "Cl1" equals zero for
phakelamfid.ched connec tions. For circuit swtched
connections the tinmer prefera bly provides a
g§$ug315agggghgela Yy1ibHeiofr 8EebAaPhy Ehehpasude.,r AIMBOMRTP,
e

ay tine is rectangularly distributed, i.e, a
r 8TPangBFar RABbaESS t yMBendiSty FMct IBHSor %ngassI UMTS  or
r ar proRabilhty Qiosbuibbut ikl fiofvesi#dBhi 26d not lim-
dgﬁggf% uége gpgur e 4 illustrates a bl ock diagram of
afita@parat systépp2'widdcoraFhg €D a’lé'-_é‘coﬁ)ae%‘?rb FRENTS - but
Of 108 LOVENT QM onb 2y s oy | Siesr atGlngiManbil 5ibGs Ly
i APoF et o to processing neans "ni' for channel

request as requested "Cl2nt when initi.ati ng a g(r cuit ~
s@hechevenoiorcts ot Trahendet: &P REadd™itsd PALY etiporfe e
transm 0 ; e £Lhanngh ereest mesngageand Thedifica-
t'rrbﬁérlmﬁéé? e@%%?{/l%%vi des a pseaudo- random del ayti ne

Prébasabhy béempdeudbtieiid HRARAIENS iLFOM $hpedPyRppion- It

B L

of° s or packet switched
cena&mklons, by transceiver means "T2" transmtting
one or nore channel request '



nmessages, with no verifying "Cl2 ni that a tinmer "Cl2"

has | apsed. In this patent application acronyns such
waEm0b/M638DP, RTP, SIP, TBF, RAB, BSS, MI, M5, K&MB2005/051122

GPRS, EGPRS, UMIS or CDMA2000 are applied. However,

the invention is not limted t, systens with entities

Wi th these acronyns, but holds for all comunications

systens operating anal ogousl%I}%e i nvention is not

intended to be limted only e em bodi nents

described in detail above. Changes and modifica tions

mely be Amadheidt edutupleipdr té st Hlrichntene iimyv entiedess| tcellular

e I mdiLficati ithin th f th
cRipa ALl SRR D gl soome T LS, o

a

estoaiplecs hpentinitiwtrielnesss cdlellalatd cdspaht iGRt | 6RS corhection

af acter i zedi nthat a connection initiation
isyajgl‘ayed dependi ng on connection type. 2 . The
nmet hod according toclaimlc har acteri zed

5 i 2n t hahet hetheldayacuprafingonfnectlaimi Niti@athAr a c t e r -
i ncl.udes del ayi ng, of ndi a .channgl request s
rrels§a§e.a 3t el/'heg%f hgg‘eac‘ﬁ%‘%’ilﬁ’& t%chBP §EioR gnptzation

C ihc@ublek deBaging ot NAdndilg GOBARAhEDNréfhdd Al agS .
del ayed for circuit swi tched connections, and is not

del ayeqd, f or cket_ swi tched connections. 4 .. The
93 Eih e%‘?’ﬁé 1A GG IRI> tco h< a?,maq. tcéu A I a,Cotye r -

mét hod - acc &Y C

i inzt ka8l t henchanael thegwesed®Esmndihitiaddloayed Belayed for

i r.cuit sw tched. connections, and i,s not del ayed for

10 SOREPIEPEFERCR RO s 5 ANATHE Mt o 18¥Esy pRgpacket

t @wekahsdl cofinécidhsaAa r ac t er i z e di n that
the delay is inplenmented to

4. The method according to claim 2 character -

ized in that the channel reguest message is delayed

for circuit switched connections, and is not delayed for

15 packet switched connections.

5. The method according to c¢laim 1 or 2 charac -

terized in that the delay is implemented

to

comprise a pseudo-random time delay for circuit switched

connections and a deterministic time delay for packet

20 switched connections.

6. The method according to claim 5 character -

i1 zed in that the deterministic time delay equals

zero.

7. The method according to claim 5 character -

25 ized in that the pseudo-random time delay has

a

rectangular probability density function or a rectangular

probability distribution.



conprise a pseudo-randomtine delay for circuit
swi tched connections and a determnistic tinme del ay

w0 zoe/p@cset switched connections. 6. The met haelCT/1B2005/051122
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15

20

25

30

accordingtoclaim5char acteri zedin
that the determnistic tine d(ilay equal s zero. 7 . The
methodaccordingtoclaimScﬁaracter-ize

di n that the pseudo-randomtine delay has_a
r &ct anghfareShefaRIGanfidensie yctam®t ilorP®r2a char a ¢ -

rQCEaBQE|§reQﬁOb§bﬁliéﬂé@i§ﬁéié%ﬁi&¥bggcoﬁHﬂiﬂ@%&ﬁBQS_system
according toclaiml or 2c har acteri zed:i
nithat GEHesreremy| vyt GiicdaECERE -systemis a GSM
systemwith GPRS or EGPRS . 9 . The nethod accordi ng

tg. clarfe8rfethod facdrding te £13if @ | A HhAl LigeR o »
T3120 is disregarded for packet sw tched connections.
16@. zTReSnmetthdd aehvdr dF 48X 0 TéLAPmis cAdsxegarsed tfer r packet

| s@i€cHel Bohh@itidder T3120 is set equal to zero for
packet sw tched connections. 11. An apparatus of

uplink establishment in wireless cellular
cdfnunfiat Metscd mogardgng tt@ flaim 8 ypharacter -

PEOGESSENg MBANSHA EOROECEBQRol Nid | 88i OBqubP€ o zero for
processi ng neans being arranged for delaying of the
coacketi avitehed pdmecda®®@sdi ng on connection type.

12. The apparatus according to claim 11 conprising

tRANSTh§Si QPR ARANSs f OFf t @S Uil 218 Phel®! €in  wireless
channel request nessages, the apparatus ¢ har ac't
eceliuag d qommuppgetifesdel &ying &f acénhett¥on z e d by
| oLbakh PRy | RELHEeEorelanhBgL 26nS8RdLRdr 8ot NPARE! processing
request nmesSsage. 13. The apparatus according to claim
1meanly gbeingc arranged for delaying of the connection

initiation depending on connection type.

12. The apparatus according to c¢laim 11 comprising
transmission means for transmitting one or more channel
request messages, the apparatus characterized
in that the delaying of connection initiation includes

delaying of sending a channel reguest message.

13. The apparatus according to claim 11 char ac -
terized in that the connection initiation is
delayed for initiation of circuit switched connections, and
is not delayed for initiation of ©packet switched

connections.

14. The apparatus according to claim 12 charac-
terized 1n that the channel reguest message is
delayed for circuit switched connections, and is not

delayed for packet switched connections.

15. The apparatus according to claim 11 or 12 c har -

acterized by a timer for generating a pseudo-



t eri zedi nthat the connection initiation is
del ayed for initiation of circuit swtched

WO ca@anessst ons, and is not delayed for initiatiPaT/o82005/051122

10

15

20

25

packet sw tched connections. 14. The apparatus
according toclaiml2 c harogc t eri zedin
that the channel request nessage is del ayed for

Ciddiéidm wn@f&iﬁpm&ctéﬁbﬁzl@%ﬂﬁ}e & o AARdher ang for

packet sw tched connections par at us

adSa1ediatg "o | I FRTMLrGStiZ ctimey delay for wacketz switched
d nheatlibper for generating a pseudorandomtine del ay

for circuit switched connections and for generating a
deterministic tine delay for packet sw tched
cdifnectfinsaPPamature asspadangs ecoldiing 15 claimals a c -

C 1.‘.|']G.arr jdzCe- gt elrnl Ztﬁag I lli]et h@été%lﬁgtqw ryl§nt| Cdelay

time del ay equal s zero. 17. The apparatus accordin
clegualsszerh-ar act er i zedi nthat the
pseudo-random tine delay has a rectangul ar probability

dQﬁs't%hEun§§bé¥héUé azkectangyl al, Pre §§R||i§y cha fac-

di stri bution. The apparatus according to claim1
ort f-zrcthaerda & ethat the pEdndo-gandeer tfioe delay has a

9%%%&% 9.8 R3Guda;fapdo eh Ydeéu%u% %]i cyi trectangular

{

switch eg connections an gener at’i ng

dekrapabil i packes tsitiu wived connectlons 19. The
apparatus according to claim1l or 12 c har act e

I 4lg . i t al S,sYyste _
is a GS s;?g g%g\?m{ltsh%%s%%h&% éBRgﬁ%%l C'@he Pappgr at ug] ar
a@cer §i agrtd zl@idn 1® ¥ haa timex for gendratiegd 4 nseudo-

tQ@Bd&hn%&mlséégabsfggs%gg%ﬁqusugEched connections and for

not generating the time delay for packet switched

connections.

19. The apparatus according to claim 11 or 12 char -
acterized in that the cellular communications

system is a GSM system with GPRS or EGPRS.

20. The apparatus according to c¢laim 19 charac-
terized 1in that timer T3120 1is disregarded for

packet switched connections.

21. The apparatus according to claim 19 charac-
terized in that timer T3120 is set equal to zerxro

for packet switched connections.

22. The apparatus according to claim 11 or 12 c ha r -
acterized 1in that the apparatus is included in

or is user equipment or mobile station.



packet sw tched connections. 21. The apparatus
accordingtoclaiml9c har acteri zedin

w0 tas/1a638er T3120 is set equal to zero for packeEl/1B2005/051122
swit ched connections. 22. The apparatus according to
claim1l or 12 c har act ri zedi nthat the
apparatus is included in or iS user equipnent or
nobi |l e station.23. A comruni cations systemc h ar a.,c
t2d-r & e SPHUPLERELRBRIMUAYESEMons Syst%erh Goffplti §i gt Z © 4
PHOgesshBg coRmsibati6AE N ¥ B8eRUEofnBi BRAGOrbBe 88¥ndf means
clainms 1-10. 24. A _communications systemc h ar act
efprjcargying qui e HIRHIRACAR BRY oF sTHMHpri%ing a
plurality of apparatuses in any of clains 11-22.
24. A communications system characterized

5 by the communications system comprising a plurality of

apparatuses in any of claims 11-22.



