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ESTABLI SHVENT I N A W RELESS CELLULAR COVMUNI CATI ONS. TECHNI CAL FI ELD OF
THE | NVENTWWON\obbydospgesent invention relates to W rel ess gqifigRcakions.
More especially it relates to wirel ess packet data conmuni- 5 cations.
Particularly it relates to reduction of de]Jay when setting up an uplink
comuni cati ons channel. BACKGROUND AND DE | PTI ON OF RELATED ART

Mul ti pl exi ng of .a IuralitYéTof users on a common resource is well known in

prior art. FD(!;@ E B@f LA SOBNURUANE | ESTARLISEMENT I DM WIRELAS S ERLLEL.f

Mul ti pl ex) an i vision Miultiplex) are well known exanpl es of

mul ti pl exi ng Lact - pl nunber _of queui ng disciplines are known
for schedul - &#&%?Sf‘?.%f%@lt%g %tﬁWéﬁNresource. 15 Kenth Fredhol m
Kristian N |sson, 'Inplenenting an applica- tion for conmmunication and
qual ity nmeasumaeeniresener iffentivel woskiies Lid Hwi®¥é1e%¥s3 300mdB93at LbAK 0PI Ny

2003, describes sinulations of v%iée over |P (Internet Protocol) in UMIS
(Uni versal MBPFE FEPEBEY i tht ForRbesy % Mir efifs srade t2 G2t ReSPEMURLL udes

concepts sgichcagi@ns. (QUakityc@faS8y Vi) re1 AR (ega&tédﬁ%t%ht"oﬁat]ﬁgiaymp
(Real -tinme Transport Proto- col), RTCP (Real-tine Transport Contro
Protocol ) and¥BFP SeteiRg 3P 181 tuRliinkn crrguatesyionsRechannaper at e at
various bit rates including, e.g., 12.2 25 and 4.75 kbit/s. Background

noi se i s prodagegcRduNp SNk DEHIcRI P oAMDE f R8RrEe Nk Ses an AMR header, AMR
auxil- iary information and an AVR core frane. The AMR header conprises *

frame type, and, . . .
Multiplexing of a plurality of users on a common resource
is well known in prior art. FDM (Frequency Division Multi-
10 plex), TDM (Time Division Multiplex) and CDM (Code Division
Multipliex) are well known examples of multiplexing-princi—

ples.

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

ing traffic on the multiplexed resource.

15 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 wvoice over IP (Internet Protocol) in UMTS
{Universal Mobile Telecommunications System). The master

20 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
25 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



WO 2006/ 106382 PCT/ | B2005/ 051122 2 * frame quality indicator. - The AMR
auxiliary informati on conprises * node indication, * node request, and 5
* CRC par i Bbd/fossga The AMR core frame conprises conf ortpcngmslqgﬁgz or
speech data divi ded into three classes of data bits, * Cass A 10 * C ass
B, and * Cass C. Confort noise is transmtted in Class A bit field.
Speech data classified in Cass A bits are bits considered nmost inportant
and Class C bits least for a resulting (decoded) 15 speech quality. In
UMIS, SCR (Source Cont rol fethdRaim)l iep- iadatavdari s mandatory for AVR and
controls transm ssion data rate. RTP supports various |ower |evel
protocol s but typi calphy mrﬁurh%mqraggoen@matmaa@@mﬁa ocol ) as
illustrated in 20 figure 1. Both and UDP are generally referred to as
protocols of transport Ia}?(cfé qldqd%rtgbglcol stack as that in figure 1. AMR
frames of a nultinedia app |on in the application layer, are sent in
RTP packets. Figure 3.3 ifpad h:%dmtter ahBesis illustrates an overvi ew of
initiation of 25 an end-to-end conmuni cations sessi on between two AMR en-
abl ed phorfes over a UMFS CRI ek tyHbdssm Fattah, Cyril Leung, 'An Overview
of Scheduling Al - gorithms in Wreless Multimedia Networks,' |EEE Wreless
Communi cati ons, pp- The S8R bt FRdedesmprhessacqhivnt itois20 daftaschedul i ng

al gorithms and anDngogtgggeégNég%s theggglggto three classes of

a diva
data bits,
* (Class A,
10 * (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)
is5 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
20 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
25 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

30 of scheduling algorithms and among othexr things scheduling



WO 2006/ 106382 PCT/ | B2005/ 051122 3 in CDVA networks. One algorithm
Schedul ed CDMA, reveals data exchange between BS and M5 in fixed-size unit

cal l ed capsyroae/1668800ri Si ng one or nore packets. For upl igdq sehedsigii ng, a
capsul e transm ssion request is sent to base sta 5 tion by nobile station

whenever the M5 has new packets to transr’g For each tine slot the
schedul er selects capsule transm ssion requests froma comon queue

ordered accordl n tod%rl oriity or _delay sensitivi té The base stati on sends
transni ssi on te%iﬁles Paesaitaer abtppbrFaedried 0CPMAns reyerABor m

t hem of thei rag@as@xehaﬁgasmsve&&een tHsRha M PRVelxb8Velse Lh& BQ&EQ&
Application US2004/ 0184461 yreveal s a packet- sw tched data network

provi di ng st r EARFREE NoBETREFSA RS, One (R BEF e LAPRS tSet WiOK yPdindi Sghwes

(Voi ce Streamfdnger alaapbled. cEBALHIES: n SELYEE@SPL SLLAQ LHCLYSS 582 VSS
server. The VSS server gathers information a out the functioning of

packet - swi% ch&donebyomebddg Ehativinc athepeyerotdiet Mfhshasg nne‘heparakemlstpar ts

O ihe, et ol Kralliffled | R 08k A- i fONORA Shd QB ARIACE B0 82001

establi sh a voi ce connec tion w a second term nal
during the comransmissiorseteqmpstianfbromtd eermamguenebasdestdt aogoeabaer N-
ing the Iink between the bas<=q ;Fatlon and the ter,I(H The, i nfornati on

is used for s&PefftRY*SPprop SRR Y rod e, esfl?ﬁ%e ARG R8RS or
st ream ng rmderaﬁﬁnﬁs:ﬁhﬁengémmmeﬁr tdapsaliep Rr®] eelletB&PPhioblachnieal

Speci - fi atlon G oup Core Net bile radio interface Jayer 3
speci fi cati onF1PRR| &8s & MEGHE) %PO% thgeigg SpPoleyy trap Lg% chipRs

2003, spemfmgaw&p&dq_@@ﬂgu Radio Link Control, RLC, and speC|f|es t he
procedures used at the ra 30 dio interface for Call Control, CC, Mbility

Managenent , . .
U.S. Patent Application US2004/0184461 reveals a packet-
switched data network providing streaming mode service,
such as a GPRS network providing VSS (Voice Streaming Ser- -
15 vice),‘includes_a server assisting the VSS, a VSS server.
The VSS server gathers information about the functioning of
the packet—switched‘ network and communications conditions
in the various parts of the network. When a terminal A
connected to the network wants to establish a voice connec-
20 tion with a second terminal B, it receives, during the con-
nection set-up, information from its base station concern-
ing the 1link between the base station and the terminal A,
The information is used for selecting appropriate operating

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

25 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-

30 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



MM Radi o Resource, RR managenent and Session Managenent, SM Paragraph
3.5.2.1.2 describes initiation of packet access procedure and channel
request. ' ation WD 2006/ 106382 PCT/ | B2005/ 0511 Lt ales a
packet acﬁvgg?ggéf@g% ure by scheduling sending of G—IANNE%%EE%?Igg#él?r%ssages
on RACH and | eaving the packet idle node. The RR entity of the nobile
station schedul es CHANNEL REQUEST nessagés on EACH. 5 3 a Generation
Partnership Project (3GPP): Technical Speci- fication Goup GSM EDGE Radi o
Access Networ kniGorimrsal a Packet RadiessSarviceduf€PRS) , sdiipbilkiy aséadikd/b) -

B Stati ' f Rad |/, Medi A
Control ( RLQI RO s oo ndioditgs sl ¥ i Vie megee

France, Sept ehdbs xﬁ@@d sp'em fnmsmtmEtyprdicethejuhﬁsuBesltat:.cbrhesd‘:ndd@les

interface (R e for ral Packet Radio Service, GPRS,
Medi um Access&g)hﬁ‘":&t q('fl g?effsﬁﬁeﬁo‘ﬁ? rﬁ&?I\/AC/ RLC, |ayer. The present

docu- nent provides the overal |l description for RLC/ MAC | ayer 15 functions
of GPRS aBd EGPR8eqn€eatiah Packeér&ailh opSejedice(3GPR) Enherioet-ARnepads -
Packet Radio Servic di o-i m._ ,Wthin this TS the term GPRS
refers to @R%‘é‘?\ﬁ‘%&ﬁ%mﬁ’nl ?)ﬁg’ﬁ c%ﬁfiiostﬁfﬁﬁsﬁt MEPRY_ES pareRfEph
7.1.2.1.1 repacpst t RadeoeTeRalce SIEPKREY ,CORbbOle 0mRRACH. M) PRAGH 50
Control Paraneters |E contains the, access persistence con- trol par aneters

and shal | be BFHRISTYOHEDRERES) PIRIGHLAGS: o IRHG TEdHE r AR kFrinh fgdim

PCCCH ( Packet a&adp et ol m@@fml )promogar JrRliazel NGgwded Jdbd hes
PRACH Control Pa- raneters |IE are: RANS, for each radio

prioritylP(i=4426® v§..25.0, PEFQSF’S’PEN@EPEE‘VEEI‘ %ﬂ%h sRreiGies dihe trroce-
PERSI STENCE—"@@S Fl)(sl,e)d fag{ t.er?é:hz'éé":gi Oz.rméchrécrey ﬂReference Point Um) for

the General Packet Radio Service, GPRS, Medium Access Con-

l-q

trol/Radio Link Control, MAC/RLC, layer. The present docu-
ment provides the overall description for RLC/MAC layer
15 functions of GPRS and EGPRS (General Packet Radio Service -
and Enhanced General Packet Radio Service) radio. interface
Um. Within this TS the 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
20 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:

25 - 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=1,2.3.4), where P(i)e {0.1....14.16}. If the
PRACH Control Parameters 1IE does not contain
30 the PERSISTENCE_LEVEL parameter, this shall be
interpreted as if P(i)=0 for all radio priori-

ties;



[

((=1.2.3,4), where P(i)e (0.1.... 14.16). If the PRACH Control Paraneters

| E does not contain 30 the PERSI STENCE LEVEL paraneter, this shall be

i nterpretegobloshh )= Ofor all radio priori- ties; WO go0@hdi303822

PCT/ 1B2005/ 051122 5 - S used to determ ne next TDVA frame; and - TX_ | M,
the value, T, of which is used to determ ne next TDVA franme. The nobile
station shall make maximally M+ 1, where Mis 5 received val ue of
paramet er MAX RETRANS for a particular priority, attenpts to send a PACKET
CHANNEL REQUEST ( o+ S EGRIES HeAQEEErTiHANNELxREQUESTjramssagel After sending
each PACKET CHANNEL REQUEST (or EGPRS PACKET CHANNEL REQUEST) nessage,
the nobil e station_shal i eqfu POEGH ryesponding to its
PCCCH GROUP). The no |TieN%é't Z%lfé(;rga?h'{aﬁhl 7qcét{':;)ltft ti nerl%gi%%&a'{&t he begi nni ng
of the Packet Accessafxaarihy exAi TOMA Eyamé.tiner T3186, the packet
access procedure shall be aborted, packet access failure shall be

I ndicated to er | r he i | h re t 9, packet
e moge. | TnaRRr mer S SeHtLon" SRR R BORUNEIIRNE + L chitkle B PEESRS
PACKET CHANNEECRECRESTRloessafjeparayeber | HAK| BETHANE tffoo far parthyalhabl e
PRACH bl ock on the,PDCH fined by the .P P I e | station.
The nobil e stgﬁ"Sﬁlgﬁ‘ s gﬁlem?ﬁﬁoséo oﬁsngf('%tcrﬁ%h%%J Wan%sﬁ‘hi °Y he
se- | ected PRAGERbS| pEEKERANCHANNED RRQUEST) focsspgobabhlftey deadihd i badhon.
For each atte th ile s jon shal | _draw random value_. R with

oot 1 or o obaBReked " GrERREL. AT Toe EaPRE) eptd A DO T Eodhs )
station is al mewedgép th@nsebildSstaPAeKEhiHANNR Lt REQESEhaessEgerddei(i ) |

where i iis the ra- , ,
1 {corresponding to its PCCCH_GROUP) .

The mobile station shall start timer T3186 at the beginning
"of the Packet Access Procedure. At expiry of timer T3186,
" the packet access procedure shall be aborted, packet access
failure shall be indicated to upper layers and the mobile
15 station shall return to packet idle mode. The first. at-
i:em;j:t' 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
20 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
25 & 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
ao frames belonging to the PRACH on the PDCH defined by the
PCCCH_GROUP for the mobile station between two successive

attempts tc send a PACKET CHANNEL REQUEST (or EGPRS PACKET



dio priority of the TBF being established, is less than or equal to R
After each atterrpt the S and T paraneters are wused to determ ne the next
TDNVA frarre ?,zlt may be allowed to make a successipgabdoS8AaPi122 The
nunber of rames belonging to the PRACH on the PDCH defined by the
PCCCH_GRClJP for the nobil e station between two successive attenpts to send
a PACKET CHANNEL REQUEST (or EGPRS PACKET WO 2006/ 106382 PCT/ | B2005/ 051122
6 CHANNEL REQUEST) nessage excluding the TDVA franes poten- tially

cont ai ni ng t heHARSBRQBEQUASTEeheesags axcandbinyvahee TDMRaWIY dnes epsten-
transm ssi on Wl.t uni form probaghility dis- |but on_ip the_s

1AM LT Uil eoN IR e wekefuds, helhi s i adde sy
during downl i akadh Cfeat @achl ocdarisidestien. Wit nubifemstptosbimpty egliest
establ i sh- nent_ of an uplink transfer_during ownl i nk TBF by includ-_ ing

a Channel ReqbesPufktript FBR FRFofhel tdn -ef é'r‘ﬁsﬁt I PreresmideT oL NK
ACK/ NACK BESS@gecr {dd '@;Siﬂ{k 'rmt rés&aiselgﬁﬁ@qtbmuelﬁsqa@miﬂn@rm,@p@ata

| ayers for trans? of an DU. The request from upper layers specifies
a Radio Pri- bloq:ly toamf%socwh@emomm f-h@tp%k@@ywamf#%ﬁ egpaplssieh a
request, if Sef O I h 5: _
initiates t hgﬁ%g?:ke %%F%ﬁg\g{%’ l?r%e& h‘&%@g\% %e,gowﬂmlliﬁ %yjé%é%dt he
nmobi | e stati oingea j@wrmdalheReaursst PeShripbbohe mtfannemqnm Ell&meatt hien

k R .
nformat i on ot Bhehe-tah PRt BGAt i I ReE AR TR B Reieacar

and st anbi nggerdd ey .a ARRcEE F40060pdescilbpessafival teamsfeweoft cart HeLC

procedure in"speci £} cat ons 3GPF,TS, 04, 0% 20d, 3L TS QL W raato rri-

ority to be associated with the packet transfer. Upon such

a request,

-  if access to the network is allowed, the mobile sta-

15- tion initiates the packet access procedure.

- 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
20 in a PACKET DOWNLINK ACK/NACK message on the PACCH and

starting a timer.

IGPP S 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-
25 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 Contrel (RLC/MAC) protocol (Release 5), 3GPP TS
44.060 v5.13.0, France, September 2004, specifies proce-
30 dures for Radio Link Control, RLC, layer and Medium Access

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



3rd Ceneration Partnership Project (3GPP): Technical Speci- 25 fication
G oup GSM EDGE Radi o Access Network, General Packet Radio Service (GPRS),

Mobi | e St afiPied/ el Base Station System (BSS) i nterfa%THB%g)@ﬂIﬁpk
Control / Medi um Access Control (RLC/ MAC) protocol (Release 5), 3GPP

44.060 v5.13.0, France, Septenber 2004, specifies Prose- 30 dunes for Radi o]
Link Control, RLC, |ayer and Medi um Access7 Control, MAC, layer, including
physi cal link control func WO 2006/ 106382 PCTRB2005/051122 7 tions of the
radi o int er f acd onet wee rh€SMAEDGE iRawird adec deswebibt GEMK EDGERRMiiandchbbil e

Station, used ops Packet a_.Channel (s),
PDCH( es) to ?Iéltg\%f G?%]Qkkl dﬁ%‘%ﬁ%kgg%%’ron'bl Ocks f omggh?lérggf“tg
nobi | e stati oEdagAn UBR (Radlusd@smurga)kmnnecal Ohanseh(sphysbcntes) to
connecti on est | i she vveen a b|| at et work _to support
exchange of P?‘f‘at”f 8@%“9 A? ﬁ'ilﬁ’p §F§ %fnjt? g m; d1fFgren
node, a prySI gabileontatibab. Useth b;mt heakdde Iﬂamerceentddnr@:ttl@nswoat

the 10 unidirecti Qnal transfer of LLC (Logi caI L| nk Control)
packet data pRP¥FLSRLcIRaRRErSiopy eiFaRidehed PRPREDS @ db%‘?’a]tq oﬁtB’Fl‘Pﬁe S

when connect e@dnlo0 thae R rNettddr KupSdit é’k@ngﬂab\l\bﬂngntbﬁmétﬂm/ efofd.

interfaces; the Ainterface being the interface between a BSS (Base
Station Subsydt &HF 1EFeaR@raryGEYSCK MM e 1S tithi MFTRPER) ﬁthYﬁéc@

i nterface bebeﬂnééglbﬁlt@éé@cﬁ%bgﬁﬁ’EEQo aRRSfedt deflc 261 S6SRb ( FERS

Support Node).) lu node I's a logical con- nection of ered y two
MAC ent i tlifes poldmpfa@nonaﬂe txpnsfer r%‘%tbw\aKmel ebigft fexmiyplks BRUSasi c

oyt cal 0% B RsChePekies (i PUORY nguBL, o (R it £ 4T gpor
i nterface bei ngeracviomtef f doe MRtwieesn corB@Sted &0 the Core Network, CN,
via GERAN and the A and/or Gb interfaces; the A interface
being the interface between a BSS (Base Station Subsystem)
is and a 2G MSC (Mobile Switching Center) and the Gb interface
being the interface between a BSS and a 2G SGSN (Serving
GPRS Support Node).) In Iu mode, a TBF is a logical con-
nection offered by two MAC entities to support the. unidi-
rectional transfer of RLC PDUs on basic physical sub-chan-
20 mnels. (Tu 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 (Radioc Network Controller) and a 3G MSC or a 3G SGSN.)
In extended uplink TBF mode, the uplink TBF may be main-
25 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
30 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 Conmon
cControl Channel) corresponding to its PCCCH_GROUP. While



RNC (Iv?adio Network Controller) and a 3G MSC or a 3G SGSN.) In extended
uplink TBF node, the uplink TBF may be main 25 tained during tenporary

i nactive pgigReisweihere the nobile station has no RLC i pi-@BRosM8y130 send.
The nobil e station shall initiate a packet access procedure by scheduling

sendi ng of PACKET CHANNEL REQUEST nessages on PRACH (Packet Random Access
Channel ) corresponding to its 30 PCCCH_ GREUP (Packet Conmon Control Channel
Group) and si- nultaneously |eaving the packet idle node. Wile waiting
for a responseonstetienPAdKETECHANRECCHREQURS pipskigetatinn sipdll edatede on

Co i1 PoCCH BROURS LU PE W S00ar 1 CESRS LRl Teabe OBTadh 4 ros Faffhg

the full PCCCHp eheesshigiee xscatiived sital PCERIEode Wheny tdec unoleiice stathm
PERSI STENCE_L e ec e When
the nobile sta E&l&e@,{ 2%2% v%%éﬁé%@gﬁlcﬁfﬁﬁegér g:#ét S’raci PR arie of

t he 5 PERSI STEBKEISTRNEIE_1EVELE trarasletlel [shaldk e |ua}mnaaammtacaioudmeamext

e STonen (B e e E i, | A, SR A Yotaoms,; grme
priority i (ipsrdwmet:r 3PERSISTEWEE €LEYEL) forfkisks a. .pedsiGrenthe fdvest

attenpt to send a PACKET CHANNEL REQUEST .10 (or _EGPRS PACKET CHANNEL
REQUEST) nessHde, f%faﬁ@ iFfdiCa tRrd-oTAEYt he kT lse- w1 amferan@(aH%meu on

the PDCH (Pack apn L th %ﬁﬁ?&ﬁn{ﬁé

station. The" ﬁr%‘b e s g]lgzr'\%% %I? oost%yone ofEI r ames

t he sel etted RMCE&:HHS)(HAGK@N@HAWMHH REQUEST] omasaﬁgan ot|bibe tym.t:.ated .
di stribution._For he I atlo w.,a .r om
value R with Hhi tf}b‘??rrs%oaﬁr?ﬁarl Ph l %n |n %‘? { clkEta[%%a. The
nmobi | e st ati orharmelsl Idaﬁ&deaobyr ah&mpccaﬂmmﬁr ﬂiAI\NEd-_ I HSTs tersisage

pr o-

The mobile station shall choose one of four TDMA frames
within the selected PRACH block randomly with a uniform
15 probability distribution. For each attempt, the mobile
station shall draw a random value R with uniform probabil-
ity distribution in the set (0.1....15). The mobile station is
allowed to transmit a PACKET CHANNEL REQUEST message pro-
vided that Pfi}) is less than or equal to R. Consequently, .

20 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
25 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).

30 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



vided that P(i) is |less than or equal to R Consequently,. 20 the snaller
P(i), the greater is the persistency. The nobile stati on general | y operates
with a sligigWodicas- M ssion window of RLC data PDUs. | pciligdshansed
uplink TBF node of Technical Specification 3GPP TS 44.060, if there is no
RLC data bl ock available within the wi ndow, the 25 nobile station shall
stop sending RLC data bl ocks. The no- bil & station shall continue sendi ng
RLC data bl ocks when an RLC data bl ock becones available in the wi ndow. A
UMTS cor respoftdeAéd o F8FS. i FE@MecPRIEh GOFEGERS i@ee  HrBsphRaiical
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physi cal channe e ra 0 Su sys emrequire t
channel s. 5t |(ﬁmudd$1\m.sjﬁstrwlpﬂ.itaplef Abees )i cﬁa:rame}hamte.m abdt# heand

definition of fre yency NQ. T ( Vi Si0 Ac

frames, time-SPoEse and nbur stsfgjﬁln%\marutpléoﬁ qéﬁ"%n? of %nne% 3ht ﬁ%&g‘% han
PACCH (PackefPéskeci atedcCated oboﬁhaomelc)lahnammd:taaﬁnasmdcm adxsd s on
PRACH ( Packet Random Ac Channel RA ket Random
Access ChanneP}*Sthe f’o?ﬁ%ﬁ g € 1%3%505ﬁ5%755b %i gité’(f HyFRAfH
nessage type cosdpadedeadket maﬂaidncladm@ecnaah&l)FothE’Awl&aﬁnéﬁaﬁﬁ@ﬁ as
access I ndi t he corre-

rsts, thelg %(?l channel ty}ﬁgls I ndicated b
spondi ng-pol | FYRe nebe ge n % ER}r MEREABRACHDS CUIRACAS AL t he
| ogi cal -channghet ¥8cksS HeMlicdat s by t heor 16adiSh, t¥@hspAttbe deWddddsoOn a
bl ock- by- bl ock basi s. . . .
bursts, the logical channel type is indicated by the corre-
sponding polling message on the downlink. For the PRACH or
CPRACH case the logical channel type is indicated by the

15 USPF, set on the downlink on a block-by-block basis.

The MAC laver is responsible for sharing of communications
resource (the air interface)} common to data and voice us-

ers, according to an allocation strategy.

In e.g. GSM/GPRS, MAC of BSS.(Base Station Subsystem) is
20 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 reguesting MTs (Mobile
Terminals) if there are time-slots available, notifying of
25 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
30 responsible for initiating transmission of requests of up-
link TBFs toc BSS for transfer of data for which no TBF is
vet 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 communications resource (the
air interface) conmmon to data and voice us- ers, according to an allocation

strat egy. oGioc5i3M GPRS, MAC of BSS (Base Station Subgyshgihhstsi1220
r esponsi bI@szgrtglrranagerrent of uplink and downlink schedu?- I ng o/? RLC

bl ocks belonging to different TBFs over avail- able tinme slots, resolving
conflicts due to e.g. request "collisi ons,loassi gning uplink TBFs to
requesting MIs (Mdbile Termnals) if there are time-slots avail able,
notifying of 2BOUmM | ANCYBR d&aMposiet o lilpcRiredasbheEASi nac v ecenkimies

predel ' ned perigth: B5sgALel ! MheLes PRt hye mhdleCafdd | So! Leha, PAY 9t ha
time-slots and signaling as need be tor deallocat- ing of a TBF to render
the tine-slot pansmitdiddabd emhgimugpoerheromfurkieat bdacks | allpwedk  The

di rection, MA M ) O._r nsi bl.e forJd0itiaf] 1,5s] on_.of
requests of u;c);l-‘ i hk ﬁ%?—‘g ’f’%f%g%cf'or 'E‘rca{lns?éeﬁ';1 io‘éf %%%%g#%f%%ﬁe %be%&ﬂfs
yet establ sshed. témserdhe i Setanr iy, acknowwhdgbedis Mid.qwd T Haorhwed 1is
RLC PDUs, carrg/%g, one or nore segnmented LLC WO 2006/ 106382

PCT/ | B2005/ 05149219 -PDUs, over a time-slot allocated by BSS. MI continues
sending until there is no nore data to send, or it has transmtted a

maxi mum nunbergfufd @ bliadks tahtevedchehat iFEElY s seliment at bastrk a Seemib ThBF
is assigned by the network 5 a tenporary flowiggntspi y, TFl .. which %s

uni que in bot PHi FLE e BPPEN&NSERIGy P+ | yEBFal e PEAPRy & tframe

segnent at i on/ rgassabliyns of LLECARRMS cdntedidzFPUSn fdAatildn RbhfomMt 588 a
frame header <<FH>>, LLC data or control information <<Information 10

field >> 18nd &igihme aMdcR dedfen heskrasmiencs aff o™ ock *66HSi KK a
1-byte MAC headgle isqBHr 9l hoppte byall hedaba «BHB! GolelEa™nyoRian dddd MAC
control block "I'nfo field>>, fi- )
«Info field», or an RLC/MAC control block «Info field», £i-
nalized by a 16-bit block check seguence, «BCS». The radio
block is carried on the physical channel by four normal

15 bursts.

None of the cited documents above discloses allowing Chan-
nel Requests to be sent immediately when a mobile station

initiates setup of a PS connection.
SUMMARY OF THE INVENTION

20 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 reguirements
when allocating traffic to communications resources and

scheduling of transmission instances.

25 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.

30 Generally, this is particularly a problem in uplink direc-

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



nalizéd by a 16-bit bl ock check sequence, <<BCS>>. The radio block is
carried on the physical channel by four normal 15 bursts. None of the

cited docu%%&/ﬁjg%\ée di scl oses all owi ng Chan- nel Requesig/ksho98ssent
I medi atel y en a nobile station initiates setup of a PS connection.

SUMVARY OF THE | NVENTI ON 20 A general problemof nultiple access systens is
to fulfill wvarious requirenents of a seskion as regards, e.g. QS.

Anot her problemis how to incorporate such requirenents when allocating
traffic to coprexy caitiinsafiesour csland osohedult nrptofhis anshdes shessage

I nstances. 25 In mylti-user access, de]lay or, |latency,is ten of .vital

i nport ance. THYX RGHAIT YIS sﬁoF?nﬁﬁf"ﬁ?Lb%/nl 83??’&?%%?%3 O(gfztilreg iBARSdi A% when
real -tine appit&sidOncalitingy wPeDly 86€ apirespdadeoverReamiinrisy tittead
connections. One such exam ple application is Push-to-talk over. Cellular,
PoC. 30 Generd®| FYPERRY F§1§§}?QCEV§FFVSa ﬁFO&%ﬂﬁhqlﬁﬁFY% dPfr88- °fi éh

when a uog! e PrefO6S Aindi@l ofNYEHAS PN S sfor b1kt EdRND O H 06538k -
PCT/ 1 B2005/ 051122 11 press until after a delay, or cannot get his voice
message t hr obyphmertng a conversation despite the other party has stopped
talking waiting for a response. Renenbering that in typical existing

systems, it isoh MY K $HedR Gfs @ Snadd ebesef el pddaidin up-
responsi ble for the TBF estab- |ishment. Conseqyentlyé1 there |s a need of
ef ficiently ptiwkdeemunicatigrscshannesasrbAduLiag nafd sehedlsiyresitd of

establ i shment é’%ke@aﬁkﬁé G@&&Mé‘é‘ | $SEQPS ubREsYS Riefipok8FRIYAHdingbaiNg in
10 inactive state rn ferns of Wreless transm ssions, entering actiyve
state. 10 inactive state in terms of wireless transmlissions, enter;ng

active state.

An object of the invention is to reduce time required for
uplink communications channel establishment when user

equipment or user enters an active state.

15 Another object is to provide deterministic channel request

time for TBF set-up.

It is alsoc 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-

20 tems.

A further object is to provide a method and system of up-

1ink communications channel and establishment rendering PoC

useful.

Finally, it is an object to provide a method and system of
25 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
communi cati ons channel establishnent when user equi pnent or user enters an

active st Jdngt her object is to provide determ ni stiqgRRB0AGH27 equest
time for '?%@zge 1-up. It is also an object to provide a nmethod And system

for ef- ficiently scheduling and establishing uplink TBF, or corre-

spondi ng occurrences for the various conmiRi cations sys- 20 terns. A
further object is to provide a nmethod and system of up- |ink conmunications
channel and e®RiBFi BEAKEREPTEINIOR REEPGBAWENESuUl . Finally, it is an object
to provide a nethod and system of 25 packet sw tched uplink conmunications

channel est abld. ' AV, L | Dpt b
Fllgpgﬁqn% . t{)‘ﬂfﬁf%eghl d5liReihEera  Hierecahl eé:&asc}?“%ﬁ{?ﬁ y

a met hod and sy i'ng or “upl i nk “comruni cati ons channel
est abl i shnent RT&nd UaEsepifai@d tgiagspiortg andOn2006rk0®3820PCT/ ABPEDS/ 658122

12 BRI EF DESCRI| RTI ON o Fi.qure | ] rates i ri.nci ple a
pr ot ocol st ack¥wi £h® ,ﬁ%ﬁ%ﬁ%%ﬁ%ﬁ?p%&#ﬁ%ﬁ%e?évérklgprr gatré:c'ol | ayers

car- rying a rmultinmedia application according to prior art. 5 Figure 2
denonst r at®es $dbemat ? calémorsshyatisat ischematssalbly bl searentzCiPDiseasdeRrt C

PDUs accordin 0_pri ' | I [ am of an
appar at us ac%&&d?ggt% %ﬂqsl r{'*&elﬂr%gco%iﬂr[rﬂesngé%%%%ﬁzg %@eéiﬂ(%% i'gure 4
illustrates a bl ock diagram of an apparatus 10 according to a second

enbodi ment of FilerenyentllorstrBESCRIPTIMANCEF PREFERREDCEVBEDI VENPSK #ous
del ay sensitiye gpplleald ANSeidsd SrdBRRLAP o {le | Sention.

Figure 4 illustrates a block diagram of an apparatus

10 according to a second embodiment of the invention.
DESCRIPTION OF PﬁEFERRED EMBODIMENTS

For delay sensitive applications it is important with low

latency.

In multi-user access, delay or latency is often of vital
15 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
20 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 user
does not wutilize established TBF(s), the TBF(s) are re-
leased according to release criteria, known in the art and
25 need be initiated amew. 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.



l-atency. In nulti-user access, delay or latency is often of vital 15
| nportance. The denmand for short delay or low latencies are imedi ate when

real -tinme bERkiQNs, e.g. speech, are provided over RpagkRieSHstiehed
connecti ons. e such exam ple application is Push-to-talk over Cellular,

PoC. Toll quality of, e.g., PoC requires delay reduction. The 20 invention
provi des such delay reduction. It will al%d im prove e.g. web-browsing
over cellular. The invention identifies that if a user equipnment or user
does not util irze fasthbti skddcéBledpy nd TBEEs)cyvar eamrdiegsas adeor fthng to

rel ease criteria,.kno inthe art ,and 2 eed be initiated ew. The
initiation i nyonbien sgﬁai %a&smlgﬁéo& Sﬁg‘regugﬁgﬁnells rB4T Eé’fal?awjg‘%sﬁﬁﬁi?‘sbel ay
and | atency eancbe nEuceladd &ireethequisead hexec hfwrsplertagueshiar ani bR
reduced. In this respect pri.or ,art sqolutiqns conprises ex- cessively

del ayed TBF e¥fg®}#%nh & smaES3686/ It 1BET/ | B3885/ PEFERFeSI3tRE FXRT her

reduce delqy gidrlfd:¥E Yon AERET AbBYLE Ostdieio- tyeAtt dhelPenbiadSahsshDa
scheduling is preferably persis- tent. USF flags are then sent nore
frequently th&h wecsiviagultdhe t FEheRRSION1RERERRTIPR;, tHPESPYict@ase™e he

re 5 quiremengs:of t DR-PBRLL £y Sbé{:EPncBHs@ﬁ%i:i/&lx Y abeicRepaaBabl® #fcase
recei ving the scheduling infornation, thereby to sone extent increasing

power consunp¥hen abecdmysnsdono is appdieghefithelesw eRrebaryed apponlbar wit h
| ess preferregd re - L Stigat dulki 3 i f tig n
floh %%%sltsé}ﬁa%@gezi%hﬁ@fyéggﬁ yki Bgeipye0al f ARt LALZR6,

advant age 10 ac ' user equi pnent or a user then
can send1® gr eahkeverunertht Brocksidy oficusew ehparmaati oy atwseni thémr

potentially other _entiti [ er Y,y ool I
ok Tor okl s 414 t&g?%#g@{mb%qu TAbeksCaRe ALY Wi Phode! RYPthg
to wait for potentially other entities of user equipment.

Generally, the delayed uplink TBF establishment of priorxr
art is particularly a problem in uplink direction. In .
15 downlink direction, a base station transmits data to a plu- -
rality of users and resources can efficiently be allocated
and scheduled in relation to information available at

sender side (without propagation time delay to a wireless .

user'equipment).

20 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

25 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-

30 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.



art is particularly a problemin uplink direction. In 15 downli nk
direction, a base station transmts data to a plu- rality of users and

resources Gyhobé/ ?dG%fzently be allocated and schedul ed inﬂc‘%llﬁﬁdoglgs L9
i nformati on aval e at sender side (w thout propagation time delay to a

wi rel ess wuser equipnent). 20 When a user _equi pnment or user becones

I nactive, not trans- mtting data but pos%f‘bl y receiving data, an earlier
estab- lished TBF for the transm ssion of data is released unless new data
arrives durin@hg tinwentishe %Q?Iﬁ?lcfeﬁ%ftlwcomket I ﬁwnhehaéercoaqacprrens or

user becomes agi &%Fag‘s%b&%ﬁmgﬁt g?a@&ﬁj ﬂﬁ:ﬁ‘ Eh%a ﬁéiv?sggﬁ? e

needs be estat}- | i shed anew. he esta I|s ment takes tine.
fied that neadnddieapscaf [Fe ¢hanmel Wmm yse‘:}@t 188 uset| egetpnds

by TBF est abl }ngggent and gehedyl | ae%q:org n%l |nv§tn;[ (53%2 ﬂ\/\\éé@lt

parties involved in a conversa 3 on "oVer S I ar “gonhne
per cei ved %ef f ewt t cbed ocentis @l oriEhe @tdcemimg tbexhey imvlentéah) efmTf’tI:SrJ-S
ication in PoC and when

particu- larly the ca eec

hebe br owsi ng. Suer Earrenel LopnothioRt s so RN E5ReerDs esats, herot

i nvention i desthti aatihaa paﬁaemlgmdﬁsbﬁﬂbmm&ﬁlmsnzﬁé&i Jif, but for
establishnment are initjated with a channel request _in terns of a Channel
Request mssaﬁ@cgﬁﬁts‘ﬁﬁl‘:‘i}?éjr TYRTEEIRTe . tRee ﬂgﬁﬁﬁ? 1, xgouest| wesgage is
required for gehgUiilmeasutéthed ieMonec tSngACEOordiad tortdiHonAYaRt i),
for cir- _cuit switched connections a channel reguest nessage is not sent

until a réndoRP§ diddaByt ed 8 HhuttdhesiBat , dBIAY f orwheshc Rermani eaticty

connections, bher casyial 180433t oTeSRAGRL &st i i tsydBER(li atel y wi t hout
waiting a time corresponding to 10 the randomy di strlbuted time del ay,

when conmuni catin
. The “invention relies on the fact that for a circuit
switched connection, there is normally only one connection
set up for an entire communications session, e.g. a phone
i5. call. fThe time delay of the call set up is increased by
the random time delay, typically in the range 0-226 milli-
seconds, which would hardly be noticeable to a user. By
using a random delay, conflicts of simultanecus channel re-
- Quests from different users are resolved. aAlso, if two
20 initial channel request messages coincide in time, a re-
peated channel reguest 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 is often re-
25 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
30 reading or for any reason becomes active again, TBF estab-
iishment may be required anew, depending on whether the

earlier established TBF has been released or not (depending



over a cellular radio comunications system The invention relies on the
fact that for a circuit switched connection, there is normally only one

connection?,osz%ﬁ,fbgﬂzor an entire communi cati ons sessi on, PeTHB2RS gllqgf 15 .
call. The tine delay of the call set up is increased by the randomtine

delay, typically in the range 0-226 mlli- seconds, -which would hardly be
noticeable to a user. By wusing a random¥elay, conflicts of sinultaneous
channel re- quests fromdifferent users are resolved. Also, if two 20
initial channeh kefudeldbpsedsajiaseCainRCiaeried | aByuiarade- iplatnett i nees

request woul d _nost prgbably not coincide and cgqnnections could b
est abl i shed. FoMPREEt S\N'ry[f‘cﬁ@&tcdﬂ’rf’é:(‘?ﬂson‘g?e h@%véﬁ rieﬁefa‘ésef}b?e&\?éd 21t hat
nore than onetphanfiedmd edlate Rng0 £ SeobhaB,re:g25iwiged fPrc@se of

comuni cati ons session as perceived by,a user. EX | e commyni cati on
sessi ons incI%d@aﬁkﬁtbF&'\?\EFHﬁdaﬁannﬁﬁgh‘:"E‘o £ark d@iﬁ&urﬁe@é‘ﬁtéﬂg. Afh e e b

browsi ng, s Us&Frd@Yederhdt &Pk RHC QUL DiSon, I @adiaN G RGIWF Sgker
i nformati on. When the user has finished 30 reading or for_ any reason

beconmes act i vaPRbiGatiorpEendiag. | PsBment KEFUBSLr2GEY rerithdi® RyTRBNg on

whet her the \$re S hahed TBEnhas gheaR ngkeassdapd 1Ghg (FAepsnidg WO
2006/ 106382 Pﬁcqﬂ'ﬂégo%g/ 0%}!122 15 or?nti mg | apsed si ngeat he ea%l I er acqenui red

i nformati on webmesequested). In nost systens the TBF is rel eased after a
time franme in the range of seconds, e.g. 1.5 s. In case of a packet

swi t ched conngcLigm ad NS el fdnd GG GbY Pl Skarnd 1@ gﬁa@.ht ¢d haneduged

risk of collision, as a user or user application sending, e.g., a request
anew wouldl bewmisatipnsn@gsfione nokt WeeSawTRbH altpakion ot bhesteatdinmng

response tir@ﬁé invention; a first TBF/packet switched connection has
been established for a first user presenting his informa-
tion over a packet switched connection in a cellular radio
commmunications system to one or more users receiving the

15 information, the receiving users then responding to. the re-
ceived information. If the first 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

20 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 is concluded

that for most users a reduced time delay is preferred to a
reduced risk of collision, as the risk of collision is

25 small and the inconvenience of a collision (even 1if
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.

30 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



A-sim |l ar reasoning holds for an exanple push to talk com 10 munications
session. In an exanple situation illustrating the invention, a first

TBF/ packet ] connection has been established for |
presenti ngwﬁ)ﬂgﬁﬁﬁﬁg%rzrra- tion over a packet sw tched connggﬁrgfn@ig/%ﬁzﬁr

cellular radio conmunications systemto one or nore users receiving the 15
I nformation, the receiving users then respgnding to. the re- ceived
information. if the first user then wants to pro- vide additional

i nformation tBg. i atl, On-nia (i A UndTD! € c dGIRMS O r@ﬂome&%&%-

predefined tine for TBF release of the first user and a TBF has t e
est abl i shed amentwhke RomehdliidGtalmays weelRy isespraoviardem dielanatime,

i nformati on. ugpd | ¥; T hcﬁﬁ: :Qq <D tahld.sheds e r first
user to pr ovila(egg%i%gi nt or rrlé?%(-)ngglt |sﬁ%gn§°33e% dt"ﬁ'atd?or a[r}aoését) %%@?%c a
reduced time tebmy bstpneterficed packet r editehkd | sknvéctbdns si oTheast inkee

ri sk of celligj [ ' v,eni | S even if
unl i kel y) gi S cgéefn)%: a?? ﬁﬁfre%eérar%?ﬁ%&}dg%gag{] e rgé%g(grﬁ nge-&geéréc%}pa% *east
if the | atencyalky sabfiti entilyiseabhdsuals <¢dmparedotdi sihen, delvagn of a

unli kely, becanes parent to the user_or user_ applicati.on very fast. 30
When t he inve%??%gfsr%‘ﬁbﬁﬁted“?%s%gﬁsﬁgy& em” A pr & "é%%bea e?r%%’&ﬁ of
the i nventi onof ouni radles-algiemasef3120 of 3GPP  specifications to conprise a
random delay tinme for circuit sw tched connections and to be predefined to

zero for WD 2006/ 1063 PCT/ 1L B2005/ 051122 ..16_packet_sw t ched connect.i ons.
According to ’r‘%"ﬁ%?j g"r??t}é“gi-{?agsﬁt % %go |'2( o %Eo"gl ?/\%y%p%%ﬁ%w%e«rs}xpé) Zandom
delay time, dAoyesding e b fFdersts eappliirdnt oof ctiie uihvent iahed Byveec—

tions but not for packet sw tched connections. The tine 5 delay of TBF
est abl i shmentiRanmeReFelif Pe +RULERERDy OPfppiQr more uplink «UL» TBFs,

transceiver means «T1» thereupon transmitting one or more

channel reguest messages, as need be after verifying «Clilu»

that a timer «Cll» has lapsed. The timer «Cll» also pro-

15 vides «Cllu» timing information for channel requests  when
initiating a circuit switched connection. The timer «Cli»
provides delays determined différently depending on whether

the connection is a circuit switched connection or a packet

. sﬁitched connection. Preferably the delay provided «Cllu»
20 by the timer «Cll» equals zero for packet switched connec-
tions. PFor 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-

25 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
«C1l2» provides «Cl2u» timing information to processing
means «i» for channel request as requested «Cl2u» when ini-
iqQ 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



cally 60-113 mlliseconds as conpared to the delay of a channel request
nmessage for a circuit switched connection of an average user. Figure 3

i 11 ustrat eg, bl Rcks,di agram of an apparatus <<Appl>> 10 @Ge@belisRS11EP 2
first enbodinment of the invention. Process- ing neans "I" 1nitiates one or
nmore uplink <<UL>> TBFs, transceiver neans <<T|l>> thereupon transmtting
one or nore channel request nessages, ad$7need be after verifying <<Cll1>>
that a timer <<Cl1>> has | apsed. The tinmer <<Cl1>> also pro 15 vides
<<C11>> ti ni ngmenf opFafepabler thhapaebds-euetis delay tife jig negtangircuit
sw tched connection. The tinmer <<Cl1>>  provides c(l< Izgys d?’% én;.;n%de o
differently depdadidigtsabfefner PAIESCoRAcPERR i6“a° &P caft 3w Enéd
connection or a pa S¥hish 0 ket Peiecnddy cobhaedeioys pr wyi ded
<<Cl1>> 20 by tte ‘?A&errltéjrk <£%£i€>g%g§ugfcé%_ro for packet sw tched connec-
tions. For citmisceswetcheangonfeet LopastHe Nt F &9Fe HARTBEdy Ffes a
pseudo-random del ay tine. Preferably. the u s nld 1195
rect angul ar | yIHAs$t FEEGCEES | f”é.%£ Hﬁsvgr%fe%flgigu a%'ﬁg?%{bga‘%% ity (ﬂ%SJ?y
function or a,f£Gt:38ed5 gul ar probability distribution for quantized del ay
values. Figure 4 illustrates a block diagram of an apparatus <<App2>>

according to a second enbodi nent.of fhe invention ti <gBb2>RrP,
provi des " CL2In t {sHgPa Ay ndPPohc? o~ Pt oac%zéosl}%so ?r%é}lsbg?&rbr c%annel

request as regest p<<@dy> whsn inw, 3fsti adsSMig GPBEy cRAPRSW tENEY oOr

connection. Transmtter nmeans ,"T2" thereupon,irans . Qne.Qr r e jghannel
request mes- GRAGENOOTHES | FRP LIRS erQB'f’?/v?)’F'ovFlé%s 13915;51&%8- %gn g% g'e]] ay WD

2006/ 106352 PCJ{4B2R05Y Ablehe? whtnt | eritlienf ewhbhy theseseadonymamdorndel ay
time is rectangu- larly distributed.,K Processing neans t§x<12>5n%{'$é$@§ﬂ?- one
or nore uplimddds<fior>alBFSOBPUPAERBLORR T Cc RTER LSS 2 Ry
The invention ié not intended to be limited only to the em-
bodiments described in detail above. Changes and modifica-
tions may be made without departing from the invention. It

15 covers all modifications within the scope of the following

claims.



transceiver means <<T2>> transmitti ng one or nore channel re 5 quest
messages, wWwth no verifying "Cl2" that a tinmer <<Cl2>> has |lapsed. In this

pat ent appli i cronyms such as 1P, UDP, RTP, SIP, TBE , M,
M5, GSM ggﬁ?“%ﬁ% UMTS or CDMA2000 are appli ed. Howeve{m%t% 351?%36”“ on

is not 1im10 ited to systems with entities with these acronyns, but holds
for all communications systems operating &fal ogously. The invention is not
intended to be limted only to the em bodinments described in detail above.
Changes and nodi fica- tions may be nadeChhIM®ut departing fromthe

invention. It 15 covers all nodifications within the scope of the foll ow ng

clainms. WD 2096/ 108382cR6d/ b@ZQ?ilzgﬁl%%gabi§sgn@‘hysln w:.éeﬂggg'o?e?i f$| ! mé\

establishnent in wirel ess cel conmuni cations ¢ h
d i n that a cepRmeEeabirnsitiathon T deltaged deperdiéing énnconrgeit ona

5 2. n
type. TBenHEL DOk 2903kIRDER0 1§ aagiéyénClaggggéagpayoﬁxngcg?ng%mg A

that the delaying of connection rnitiation a
channel requetypeessage. 3 . The nethod according to claiml c har act
er-i zedi nthat the connection initiation is delayed for 10 circuit

swi tched gonngcti ops. ARnLLS r;%tcogghﬁgeqof Oélapﬁgkft S\M %cpeg gogmectl ons.

4 . The nethod according to cl z e%d"i “n°that the
channel requestznses@age ns d:dfiaayetﬂmfdelaymgl tofsvwdmdnmtmnnmitmusmrand

i's not del ayegng:ﬂ;des delaying of sending a channel request message.

3. The method according to claim 1 character -
ized in that the connection initiation is delayed for
10 circuit switched connections, and is not delayed for packet

switched connections.

4. The method according to claim 2 ¢ haracter -
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 claim 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 § character -

ized 1in that the deterministic time delay eguals

zZero.

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.



15 packet swi tched connections. 5 . The nethod according to claim1l1l or 2 c
har ac-teri zedi nthat the delay is inplenented to conprise a

pseudo-ra ' elay for circuit switched connectio
S' WI CQOH/@E%?{ B%Tﬁﬁﬂ}g?fps%ze

determ ni el ay for packet 20 swi tched connections.

met hod according toclaim5 c har acter-1i zedi nthat the
determnistic tine delay equals zero. 7 19The nethod according to claimb5
char acter - 251 z e di n that the pseudo-randomtine delay has a
rectangul ar psobabrhé t yethadi by¥cbrfithd ORoOrc BaineClargular cprobabidisy-

di stribution. WO 2006/ 106382 PCT/ | B2005/051122_ 19 B. The nejhod accordi ng
to claiml or®22cFrt & ® & c* @ ethat Fhg golinlep,FOrREnteRtiAng system

comuni cat i ongs sy SEMM syistedr GEVhSEsRe M kdpKEPRS or EGPRS. 9 . The net hod
accordingtoclaim8 c har acter-5i zedi nthat timer T3120 is

di sregarded for packet swtched connections. [10._The pethod according to
claim8 c h a’r a‘@’? @ero‘iﬁ ?CEC’H‘??“‘% Fﬁatcsjta}%rST3fZgE?srs%tc Ut to

zero for spackei svatched cenaectiigirRs. HIAd. iAn HEpebakded Offobtplpddket
establishment ip wireless cellular conmmunications c har acteri ze
d by procesSVPhECHhROISCteBRRection initiation, the processing neans
bei ng arranged for delaying of the connection initiation depending on

connection typg., lhelZmedlie appabAd Sy 2€60NHiaigh t® Ckahmald £ofpfising
transm ssi on peans for Jtransmitti ng one_or_nore channel request nessages,
t he appar at ustcZHe £ & B t thak tipey C1:‘3120 18 set egqual to zero for

packet switched connections.

10 11. An apparatus of uplink establishment in wireless
cellular communications characterized by
processing means for connection initiation, the processing
means being arranged for delaying of the connection

initiation depending on connection type.

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

delaying of sending a channel reguest message.

20 13. The apparatus according to claim 11 charac -
terized in that the connection initiation is
delayed for initiation of circuit switched connections, and

is not delayed for initiation of ©packet switched

connections.

25 14. The apparatus according to claim 12 ¢ har ac -
terized in 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 char -

a0 acterized by a timer for generating a pseudo-



i-n that the del ayi ng of connection initiation includes delaying of
sendi ng a channel request message. 20 13. The apparatus according to claim

11 ¢ h a ryd foguokas ¢ 1z € d i n that the connection i BctjiaidoSsiis
del ayed for initiatron of circuit switched connections, an I's not del ayed

for initiation of packet swtched connecté'ﬁpns. 25 14. The appar at us
accordingtoclaiml2 c It ar ac-1ter zed i n that the channel

request message i delr@%e‘gefor ircujt switched connections, and is not
del ayed for patR&tORukithe Fé’nné%i%h%?u‘i%.swhﬁﬁpé?ww dingg far

claim1l or 12yéndresting B80ddtérhi®idtic Ztfmé BeYad b NetdenH @R 2
pseudo WO 2006/ 106382 PCT/ |1 B2005/ 051122 20 randomtinme delay for circuit

swi t ched connee? - @ff-for generating a deterministic time delay for
packet swi tched connections. 16. The apparatus according to claim1l5 ¢ h a

rac- 5t e16] zZre dapphréthidataddrradelergbnistdien thge delmyas cqual s
zero. 17. The apparatus according to claiml5 c har ac-teri zed:@
n that the’pseudo-Fandom &i ne*dBl aythas atbeecParSMpishishabiing y dedmyity
function or a ¢qedanadar 10 probability distribution. 18. The apparatus
according toclaim1l or 12 c har - acteri zedbyatiner for
generating a pseudo- randomtine delay for circuiit swtched connections and
for not generdti ndhEne2PPREAERT aRCrordiREk et s\ilBdfedlS 15 €dnredt ifofs - 19.

The apparatus 1aGcqr di B0et @ chahm dlafr tid@ Ssdudolranddnt dinf lddlad Bad b N
that the cellular communi cati ons
: rectangular probability density function or a rectangular

10 probability distribution.

18. The apparatus according to c¢laim 11 or 12 char -
acterized by a timer for generating a pseudo-
random time delay for circuit switched connections and for
not generating the time delay for ©packet switched

15 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 claim 19 charac-
20 terized i1in that timer T3120 is disregarded for

packet switched connections.

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

for packet switched connections.

25 22. The apparatus according to claim 11 or 12 char -
acterized in that the apparatus is included in

or is user equipment or mobile station.



systemis a GSM systemw th GPRS or EGPRS. 20. The apparatus according to
claiml9 char ac- 20t er i zedi nthat tinmer T3120 is disregarded
for paCke{vosi%é/fdaﬁ‘ﬂ connections. 21. The apparatus accor#@ﬂgz{;ogmg(hgi m 19 c
har terit zedi nthat timer T3120 is set equal to zero for
packet svm tched connections. 25 22.. The apparatus according to claim11l or
12 char -acteri zedi nthat tde apparatus is included in or is
user equi pment or nobile station. WD 2006/ 106382 PCT/ | B2005/ 051122 21 23.
A comuni cat izhs gysteomeuhications t sgstem z & & abryat hetcemmunizat idns
system conpri SI ng r ocessi means or_carryin t he ad |n a of
ol aim 110, B RS eRUa Lo FEa oo ttng (PR G REARR ) 1

comuni cat i onﬁm.swséz&rple@nbutsmng mephod aln tanyofof aEdmat usee | n any of
clainms 11-22.

24. A communications system characterized
5 by the communications system comprising a plurality of

apparatuses in any of claims 11-22.



