A METHOD AND APPARATUS FOR REDUCI NG LI NK | NTERFERENCE BY A LI NK BETWEEN A
USER EQUI PMENT COVPONENT AND AN ACCESS NETWORK COVPONENT TECHNI CAL FI ELD 5
[ 0001] This application relates to tel ecommuni cation systens in general,
having for exanple application in UMIS (Universal Mbbile

Tel ecommuni cati ons System) and in particular relates to a nethod and
apparatus for reducing link interference by a link between a user

equi pnent conponent and an access network conponent. 10 DESCRI PTI ON OF THE
RELATED ART [0002] The approaches described in this section could be
pursued, but arMETIOD Aé¢le SFIARATESHORARIBUCTNG NBEKeNEREER BMCEUBY W
concei ved or pursued. Therefore, unless otherw se indicated herein, the

appr oaches desclpiRBETWENN AIETER POIRPRBRYT COVPONENT AND e Ad@igs in
this application and are not admtted to be prior art by 15 inclusion in

this section. [0003] In a typicahebhpidbdhisbReRYst em mobile user

equi pnent (UE) conmunicates via a ra |o accéss radio network (RAN) to one
or nore core networks. User equipnent (UE) conprises various types of

equi pnment such as nobile tel ephones al so known_as cellular or cell
phones), lap tops with wireless co WHeabAIBBDcapabi lity, personal
digital assistants (PDAs) etc. These nay be portable, hand held, pocket
sized, isnstalled in a vehicle etc and communi cate voi ce and/ or data signals
with the radio access network. 2 [00041 In the followng, reference will be

made to UMIS [GG@I]t fof??ﬁﬂﬂlﬁ:ﬁﬁi&{ re¥tBN @Rl ommunication systems in general, having for
example application in UMTS (Universal Mobile Telecommunications System) and
in particular relates to a method and apparatus for reducing link interference by a link

between a user equipment component and an access network component.

10 DESCRIPTION OF THE RELATED ART

[0002] The approaches described in this section could be pursued, but are not
necessarily approaches that have been previously conceived or pursued. Therefore,
unless otherwise indicated herein, the approaches described in this section are not
prior art to the claims in this application and are not admitted to be prior art by
15 inclusion in this section.
[0003] In a typical cellular radio system, mobile user equipment (UE) communicates
via a radio access radio network (RAN) to one or more core networks. User
equipment (UE) comprises various types of equipment such as mobile telephones
(also known as cellular or cell phones), lap tops with wireless communication
20 capability, personal digital assistants (PDAs) etc. These may be portable, hand held,
pocket sized, installed in a vehicle etc and communicate voice and/or data signals

with the radio access network.



However it should be understood that the invention is not intended to be
limted to any particular nobile tel ecomruni cati ons system or standard.

[ 00051 The radi o access network covers a geographical area divided into a
plurality of 5 cell areas. Each cell areg is served by at |east one base
station, which in UMIS may be referred to as a Node B. Each cell is
identified by a unique identifier which is broadcast in the cell. The base
stations communicate at radio frequencies over an air interface with the

UEs within rajege4of thbeolbasfg Stalérs wileanale toaARETS Al it PartidaMr Bendards.
connected to a radio network controller (RNC) which controls various

activities ofgbfievddi BRsfd Bt 3hi8Bod Y{gﬁ tP@%\%nﬁ%{N‘ﬁ%ﬁé‘t iﬁféﬁ&ﬁ?id §¢ finfiel to

typically connected to a core networ 00061 Is a third generation

public | and il.e. i ion syste Var | ous .standardi zati on

bodi es are kﬁ%&ﬁkﬁﬁﬁﬁﬁgﬁﬁgﬁHgﬁﬁg@g “@?%%ﬁé&ggnﬁﬁé%ﬂ%ﬁg; each in their
respective ar of, conpetence. For instance, the 3GPP (Third 15 Ceneration
Par t ner shi p ﬁﬁﬁﬁ@cﬁew G5ETH TRIERRE CPYETD AP ERPRPR] a5 dividsdh e a£lyelity @5m
(4 obal System for Mbile Communi cations) based UMIS, and the 3GPP2 (Third
Gener at i dn Pacllfeeashifrcipcell e ipyerhed by ebleakrmogrpaswostptidl, ivdtichaindUMElS may
standards for CDVA (Code Division Miultiple Access) based UMIS. Wthin the
scope of a pertefouldaiv stahdded.z&atclonclhodydensfiet bfiacupqud idendfiputyhickhis and
set standards in their 20 respective areas. [00071 Consider a wreless

nobi | e devi ceyrogRAgMAIY cdllef Bid Bde kRtidhs BSBMuBRMeRIBMio fhEncidsbatr somp!l | es
with the 3GPP specifications for the UMIS protocol. The 3GPP 25.331

the 3 | protocol T 25351
dar essee. 3 0hS E0hFRane VLT LR AL P BaliOR Sy SR e B0

requirements c%Ientié'cv‘:f‘f(:adl1 to a radio network controller (RNC) which controls various activities of the

10 base stations. The radio network controllers are typically connected to a core
network.
[0006] UMTS is a third generation public land mobile telecommunication system.
Various standardization bodies are known to publish and set standards for UMTS,
cach in their respective areas of competence. For instance, the 3GPP (Third
15 Generation Partnership Project) has been known to publish and set standards for GSM
(Global System for Mobile Communications) based UMTS, and the 3GPP2 (Third
Generation Partnership Project 2) has been known to publish and set standards for
CDMA (Code Division Multiple Access) based UMTS. Within the scope of a
particular standardization body, specific partners publish and set standards in their
20 respective areas.
[0007] Consider a wireless mobile device, generally referred to as user equipment
(UE), that complies with the 3GPP specifications for the UMTS protocol. The 3GPP

25.331 specification, v.3.15.0, referred to herein as the 25.331 specification, addresses



the UMIS Terrestrial Radi o Access Network (UTRAN) and the UE. [0008] In
accordance with section 8.1.4 of the 2.5.331 V5.15.0 specification, when a
RAN conmponent for exanple a UMIS Terrestrial Radi o Access Network (UTRAN)
5 access point which is to rel ease a connection with a user equi pnment, for
exanple at the end of a call, the UTRAN sends a RRC CONNECTI ON RELEASE
nmessage to the user equi pnent. The manner in which the rel ease procedure
i s handl ed depends on the connection state which can be a dedi cated

channel CELL thelulsieatsf (0K TS RROT(Ratdd Rewass Chaneprofdchl rcgickmsitabetwet
[0009] In the dedicated CELL DCH state, rel ease takes place as shown in

Fig. | whi chphb&nardiageamusiianh Adcdh NI skag e anase prrocedure, Fig. 2
which is the flow diagramas shown in steps performed at the UTRAN and

Fig. 3 which § f diaar j r . e

[0010] Ret or rioBufl, dniorthfte i SR8 39 4 B8 Bb PP 1SR BEh L gt on
conprise at tep 200 and ti t] UTRAN sendi ng t " RRC | ON
Rl BASE" (¢ TANGCORBREOHRT EXUEPTS 4 UYL Termoer ok i By &1 o oy
common control channel (DPCH CCCH). Val ues N308, T308 as specified in the
25. 331 sheci faceemsinoint ke intor 1eleapiAdsennestion g6 fom seerrpayipsepns, for Rianple at
CONNECTI ON RELEASE COWPLETE" termed here "COMPLETE) that should be sent by
the UE, N308 thndn@0f ahellptei JIR Ahaserslh auR RCeCapRE GRIOM BRI EAST COMAETE
nmessage, T308, as discussed in nore detail below. It will be noted that

t he UTRAN nayhésesd dquiphiaat.e TRELEARE inRERAGRES réiéhs@%ﬁdﬂ'e@uﬁeh@haﬁdiedi gasdndone
is received by the UE. [0011] At step 202 the UTRAN receives the first of

%2:'52308_ COVRELE (éﬂﬁﬁ@(ﬁ%ges?tatéqghicﬁtcaﬁ B MRickRate@AntdICEL Y SHCHONREESE,
ge i1s received, at step 4
forward access channel CELL_FACH state.

10 [0009] In the dedicated CELL DCH state, release takes place as shown in Fig. 1
which 1s a diagram showing the message exchange procedure, Fig. 2 which is the flow
diagram as shown in steps performed at the UTRAN and Fig. 3 which is a flow
diagram showing the steps performed at the UE.

[0010] Referring to Figs. 1 and 2, the steps performed by the UTRAN comprise at

15 step 200 and time t;, the UTRAN sending the “RRC CONNECTION RELEASE”
(termed here “RELEASE”) message 100 on a dedicated physical or common control
channel (DPCH/CCCH). Values N308, T308 as specified in the 25.331 specification
govern the number of response messages (“RRC CONNECTION RELEASE
COMPLETE” termed here "COMPLETE) that should be sent by the UE, N308 and

20 the period that should elapse between each COMPLETE message, T308, as discussed
in more detail below. It will be noted that the UTRAN may send multiple RELEASE
messages to ensure that at least one is received by the UE.

[0011] At step 202 the UTRAN receives the first of the N308 COMPLETE

messages 102, at a time t3. When the first COMPLETE message is received, at step



204 the UTRAN rel eases all UE dedicated resources for the rel evant downlink
to the UE. [0012] The corresponding steps perfornmed at the UE can be
further understood with reference to Fig. 3 in conjunction with Fig. 1. At
step 300 the UE receives the 5 RELEASE ngssage 100 at a tinme t2 and sets a
counter V308=0. At stop 302 the UE sends the first COWLETE nessage 102
and at step 304 starts the tinmer T308. [0013] At step 304 on expiry of
T308, V308 is increnented and, if V308<N308 at step 306, the UE resends

the OCMPLETE JRSRR9fiat ARG oliofes rdStiils khahe rd6fit dowmiasiagake ar e

in fact sent); € secon nmessage 104 being sent 10 at tine t4 and
the (N308+1)"' COVPLETE nessage 106 being sent at tinme t5. The COWLETE
nessage i s re<Bnt multi ple times because the procedure is in unacknow edge

node (UM, the nunmber of tinmes it is sent bej | ect e i ner -4 he
li kel i hood of 081211 ebhetcosisaPaaNiR IS %@gg a @?ﬁéﬁe ?3é’cc‘é‘i 6&5&‘%‘9%%%%

whi | st avoi di ng excessive retransm ssion. 15 [0014] At st péiBS, at Eﬁqme
t5, when the rkfenalce GONREETEnnemgegtionosith Figeht Al Hep 30 tgs iTRERY B e
node after a final period T308 rel easing the uplink dedicated channels to

the UTRAN. [ ORABEAKE hasaher dtauide thatd s i oguidieV BRED. BOHHREREnEe UE
procedure a spike in uplink power fromthe UE can occur in certain

si tuations whighs 6% iVEMPILEEHE BessaBe WPl AddkatisRhSI0H eraeaclee timeoT ey  UEs
until the u\glhélengs SW ltrches of f. [0016] There are thus proposed strategies

for 2 et hod g APRALAL U3s LRICRINSADs Uk il AlRkld@nse, BYVanLieos o

bet ween a use ah access network conponent. A
number of Sucskgeps %6&%}?&9 {J%Sregern%s teé[ 8'0'1\?151[4]9?]1:“ ?nvg'ssaSge (step 302) N308 times (such that
N308+1 messages are in fact sent), the second COMPLETE message 104 being sent
10 at time t¢ and the (N308+1)® COMPLETE message 106 being sent at time ts. The
COMPLETE message is resent multiple times because the procedure is in
unacknowledge mode (UM), the number of times it is sent being selected to increase
the likelihood of at least one COMPLETE message being received by the UTRAN
whilst avoiding excessive retransmission.
15 [0014] At step 308, at time t5, when the final COMPLETE message 106 is sent, the
UE goes into idle mode after a final period T308 releasing the uplink dedicated
channels to the UTRAN.
[0015] It has been found that during the CELL_DCH RELEASE procedure a spike
in uplink power from the UE can occur in certain situations which can give rise to
20 uplink interference in other UEs until the uplink switches off.
[0016] Therc are thus proposed strategies for a method and apparatus for reducing
link interference by a link between a user equipment component and an access

network component. A number of such strategies are detailed below.



[0017] Ot her aspects and features of the proposed strategy will becone
apparent to those ordinarily skilled in the art upon review of the

foll ow ng description of specific enbodinents of a nethod and appar at us
for reducing link interference by a |ink _between a user equi pnent
conponent and an access network conponent 5 [0018] The invention is set
out in the clains. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0019] Enbodi nents
wi |l now be described, by vvay of exanple only, vvith reference to the
attached draw n S,

in which: ure Laeen a
OTRAN and = UBOTH Gbeicepecipand %y o803 Foftgef sBRREy RERTELUMRE apRieeed

steps performed by the UTRAN during the rele ocedu a
f1ow di agr am shewrdigastyepdllgskinfbe AEFPRY "HHEY Bgﬁ@ufr%{lﬂ‘é” C[esmﬂ&lu({f%péuﬁé

procedure; 15 Figure 4a is a schematic diagram show nglf an qvervi & g
network and cerbodilemts ad; a Biajarde anb apparatuiior kedicigr B iMETERERGS | Hga A
enbodi nent of a protocol stack provided in a UE; Figure 5is a flow

di agr am show gGwedt a @sehb@hpﬂn@ﬂﬁomlﬁinemnpanfaocmdctbry)rlacorzmllWRAN during a
rel ease procedure according to a first aspect of the nethod and apparatus

descri bed her 8 ik Setd Hrgweg]aefgg am showi ng at a high level the
st eps pegforn@m?}( ok %%5%0 1ur? ng a rel ease procedure according to a

second aspect of the met hod and
BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Embodiments will now be described, by way of example only, with reference

to the attached drawings, in which:

Figure 1 shows a release procedure between a UTRAN and a UE in

10 CELL DCH;

Figure 2 is a flow diagram showing the steps performed by the UTRAN

during the release procedure;

Figure 3 is a flow diagram showing steps performed by the UE during the

release procedure,

15 Figure 4a is a schematic diagram showing an overview of a network and a UE
device;
Figure 4b is a block diagram illustrating an embodiment of a protocol stack

provided in a UE;
Figure 5 is a flow diagram showing, at a high level, steps performed by a

20 UTRAN during a release procedure according to a first aspect of the method and

apparatus described herein;



apparatus described herein; Figure 7 is a flow diagram showi ng in nore
detail the steps perforned at a 5 UTRAN according to a first approach of
the first aspect; Figure 8 is a flow diagram showing in nore detail the
steps perforned at a UTRAN according to g second approach of the first
aspect; Figure 9 is a flow diagramshowing in nore detail the steps
performed by the UTRAN according to a third approach of the first aspect;
10 Figure | Cais a flow diagramshowing in nore detail the steps perforned

at a UTRAN accor diiBgteis3 R0 a’?rpﬁ{o%ﬁ atojdhigﬁ?evfei %% e?§P§L%nneE'agh”e ey

is a flow di agram show ng the st perfo to the

"ol case b ocalRe bt TG ?%0&%%@%@?@?%%”@9%8% di ng

to a second aspect; and_Fi %ure 12 is a block diagramillustrating a nobile
devi ce, whi cHrPRaRtUECesgibed heXgisi n accor dance with t he approach descri bed
herein. The sanme reference nunerals are used in different figures to denote
similar el enents.Figgre[Ey AlfloRDliBESCRIPFIGN nOROTEIdE 4DRAVS RESP§ yl apa et hod
and apparatus for reducing link interference by a |link between a user

equi preni  coribRAM acandligntoaciiessppredchaf khecfopazpest; are described. In the
follow ng description, for the purposes of explanation, nunerous specific

details are 7 set Iflgﬁﬁe@ilsﬁﬂb&d@iragﬂa& Q{o‘?&{h%f%l rﬁoﬁehﬁfa@%ﬁ@st‘éﬁéjgérﬁrﬁﬁdiaﬂﬂ of the
present invention. will be apparent owever, to one skilled in the art

that the techitQug a{@é{rdptﬁg ' as%%rﬁieﬂ)proach of the first aspect;

Figure 9 is a flow diagram showing in more detail the steps performed by the
UTRAN according to a third approach of the first aspect;
10 Figure 10a is a flow diagram showing in more detail the steps performed at a
UTRAN according to a fourth approach of the first aspect;
Figure 10b is a flow diagram showing the steps performed at a UE according
to the fourth approach of the first aspect;
Figure 11 is a diagram showing a release procedure between a UTRAN and a
15 UE in CELL_FACH state according to a second aspect; and
Figure 12 is a block diagram illustrating a mobile device, which can act as a
UE in accordance with the approach described herein.
The same reference numerals are used in different figures to denote similar

elements.

20 DETAILED DESCRIPTION OF THE DRAWINGS

[0020] A method and apparatus for reducing link interference by a link between a
user equipment component and an access network component are described. In the

following description, for the purposes of explanation, numerous specific details are



w t hout these specific details. In other instances, well-known structures
and devices are shown in block diagramformin order to avoid
unnecessarily obscuring the 5 present invention. [0021] The needs
identified in the foregoi ng Background, and other needs and objects that

wi || becone apparent fromthe follow ng description, are achieved by, in
one aspect, a nethod and apparatus for reducing link interference by a

| i nk between a user equi pnent conponent and an access network component.

| n ot her aspegt furthtinerd® to puaidd Dthoenghnpdssaadiagodfpuiresent fadaddre lredi um
configured to carry out the foregoing steps. In particular, the nethod may

be i npl enent gt igpaeniORii&er, 16! RS UMM inahE %ﬂsthgﬂﬂect%@hn‘{\&&eth% bW drhQidbd
voi ce capabilities, or other electronic devices such as handhel d or

portabl e devi &ﬁ%ouﬁ%@g o ROBLERIPRNGAL. ASALR! GRINALEY sthORFR] LS RILEL N

g
to the draw ngs, an overvi ew of a networ Vi ce.

Clearly in practjce there be ny UE devices operating with the t wor k
but ot o £ ho SERbSER B TG ag g HaoBiRT vo ok aePRarl bEchEge 25 400

For the purposes of illustration, Fig. 4a also shows a network 419 havi ng
a few cohpondf¢ssnt nyentign} | be clear to a person skilled in the art that in
practice a network will include far nore conponents than those shown. 20

[0023] Fig. 46803Hdts madoventvii@indhe fdregoiagBeckaramsls ambotivar heedd nd WFRAN)
used in a UMIS system The network 419 as shown in Fig. 4a conprises three

Radi 0 Net wortkat Suitis ysdogibaffaND) {#2 th&Eaa WS deggiptiolRagticoadhetvadly, in one
Controller (RNC) 404. Each RNS 402 has one or nore Node B 406 which are

simlar in f%@%h%ﬂn&ﬁo@an@i@%r%ﬁéfb?'f%%&ﬁn{%ﬁka%e%ﬁ&fce %K@Mkr&@uv&na%%ﬁs

network. User ui prent UE 400 8 may e wthin the radi o access
net wor k. Rad'eaufﬁ%%pﬂe %E)}n%gﬁen(t' a2 &8 ta%gesls)ynett‘.’ogrk component. In other aspects, the

10 invention encompasses a computer-readable medium configured to carry out the
foregoing steps. In particular, the method may be implemented in a mobile
telecommunications device, with or without voice capabilities, or other electronic
devices such as handheld or portable devices, or in a RAN component as appropriate.
[0022] Referring to the drawings, Fig. 4a shows an overview of a network and a UE

15 device. Clearly in practice there may be many UE devices operating with the network
but, for the sake of simplicity, Fig. 4a only shows a single UE device 400. For the
purposes of illustration, Fig. 4a also shows a network 419 having a few components.
It will be clear to a person skilled in the art that in practice a network will include far
more components than those shown.

20 [0023] Fig. 4a shows an overview of the radio access network 419 (UTRAN) used in
a UMTS system. The network 419 as shown in Fig. 4a comprises three Radio
Network Subsystems (RNS) 402. Each RNS has a Radio Network Controller (RNC)
404. Each RNS 402 has one or more Node B 406 which are similar in function to a

Base Transmitter Station of a GSM radio access network. User Equipment UE 400



straight dotted lines in Fig. 4a) are established between the UE and one or
nore of the Node Bs in the UTRAN. [0024] The radio network controller
controls the use and reliability of the radio 5 resources within the RNS
402. Each RNC rmay al so connected to a 3G nobile switching centre 410 (3G
M5C) and a 3G serving GPRS support node 412 (3G SGSN). [0025] An RNC 404
controls one or nore Node B's. An RNC plus its Node B s together make up
an RNS 402. A Node B controls one or nore cells. Each cell is 10 uniquely
i dentified bymay be enpb€neyithdm thearapiol avaesy netwakbRady cotect{qos i(imdrcpte@®lyCGhic i n
FDD, primary CCPCH in TDD). [0026] Generally in UMIS a cell refers to a

radi o net wor k@bjhegbitddidtes GRINi D& it @bteblshell Beiddeh HRAUBnA obEof mord of mel |
identifier that 1s broadcast over geographical areas from a UTRAN access

poi nt. A UTRAN,ACEESShPPITRANS a conceptual point wthin the 15 UTRAN
perform ng radio transm ssion and reception. A UTRAN access point is

iated wi ifi Il i.e., t i st .UTRAN 5S..poi nt
o e ol MEATESRERL i b b RS, ST P RS "
physi cal Node B 406 nmmy operate as nore than one cell since it _nay erate
at multible FPEYIREACTERNIE/IBNS i h Beelh (RN enat phivprageteddes 3@0@8597]

Figure 4b is a block diagramillustrating an enbodi ment of a protocol stack
provi ded i n awihing Ratieot Re§8rECTent raoBGeser¢RBCGHPBSogtppa0uads A 2s (As3
| ayer of Layer 3 422 of a UMIS protocol stack 424. The RRC 424 exists in
the control @G8MN). only and provides an information transfer service to the
non-access stratum NAS 426. The RRC 420 is responsible for controlling the
confi gurati onoefs)radirid nfoardaasisléesr Sore Node B's. An RNC plus its Node B's
together make up an RNS 402, A Node B controls one or more cells. Each cell is
10 uniquely identified by a frequency and a primary scrambling code (primary CPICH in
FDD, primary CCPCH in TDD).
[0026] Generally in UMTS a cell refers to a radio network object that can be uniquely
identified by a UE from a cell identifier that is broadcast over geographical areas from
a UTRAN access point. A UTRAN access point is a conceptual point within the
15 UTRAN performing radio transmission and reception. A UTRAN access point is
associated with one specific cell i.e., there exists one UTRAN access point for each
cell. It is the UTRAN-side end point of a radio link. A single physical Node B 406
may operate as more than one cell since it may operate at multiple frequencies and/or
with multiple scrambling codes.
20 [0027] Figure 4b is a block diagram illustrating an embodiment of a protocol stack
provided in a UE. A Radio Resource Controller (RRC) block 400 is a sub layer of
Layer 3 422 of a UMTS protocol stack 424. The RRC 424 exists in the control plane

only and provides an information transfer service to the non-access stratum NAS 426.

The RRC 420 is responsible for controlling the configuration of radio interface Layer



1 428 and Layer 2 430. When the UTRAN wi shes to change the UE configuration
it will issue a nessage to the UE containing a command to invoke a
specific RRC procedure. The RRC 420 | ayer of the UE decodes this nessage
and initiates the appropriate RRC procedyre. Generally when the procedure
has been conpleted 5 (either successfully or not) then the RRC sends a
response nessage to the UTRAN (via the |lower layers) informng the UTRAN
of the outcone. It should be noted that there are a few scenari os where

the RRC will ngig hsfugyd ¥ £5PWRG ﬂﬁeaﬁﬁgwwlsh&%&ﬁ MR chifiqhassm gases
the RRC need not and does not reply. [0028] The RRC bl ock 420 can i npl ement

several diffefgny ssn?%g%és% i 'E}%%%‘@ t{)Rn a o gﬁpﬁ%hﬁ sﬁ@cgﬁé RS

descri bed herein ese sunmar w, an In detail

subsequently, with r the n overV| ew, 1 t hod
2nd appar at Leratedies e BB Th 4pd lwewgotﬁﬁ.@% erdde il POrER b AEBHS T
arises fromthe manner in which power is controlled in a state such as
CELL_DCH and dperosialed BRG fyosssiwra dOmsenlbe wisat thei pikesdwrehperiese ecompigied

met hod and 15 apparatus are applied in connection states such as CELL_DCH
wher e a ¥ adi deblrersuibaassfully mk noet thee theaRBEesends aipstentse cespgadnthsUdRAAS a
UE and an access network conponent such as a UTRAN is provided over a

dedi cat ed | i nkiachamnedr 16gerg) inRiGdiflg tHeUTRAN 86 PRWutdtendlily gotiidRsnoteh e t he
|l i nk channel power in a first direction, for exanple the uplink power, is

control |l ed b%hérgearé lhNiEwChan s \k/H%rE hBe ?’{@@Q\qllqlort q&dub QMpesp o%ge fssxagnhe the

downlink. [0030] In partl cu downl 1 nk nmessages |nc ude data and

addi ti onal f'lﬁ“flgﬁN an'ac \Ag'gsn%cases tkaﬁi{r@t? e@t:gﬁ ﬁwﬂ@j %}')EC) whi ch takes the

form "power up ncr ease or
Sﬁg:‘e? rs]: b?—%dﬁ&ﬂé Plﬁgglg&alﬂo%%o gegnl ?ntu?le%entDsuervlexn fjf]erenR%L aVIOU. srt%?e%ggsrf%r
10 the method and apparatus described herein. These are summarised below, and then
explained in detail subsequently, with reference to the drawings.
[0029] In overview the method and apparatus as described herein recognise that the
UL interference arises from the manner in which power is controlled in a state such as
CELL_DCH and hence identify how to reduce that link interference. The method and
15 apparatus are applied in connection states such as CELL_DCH where a radio or other
link between a user equipment component such as a UE and an access network
component such as a UTRAN is provided over a dedicated link channel (e.g. DPCH)
in the respective directions, where the link channel power in a first direction, for
example the uplink power, is controlled by the link channel in the second direction,
20 for example the downlink.
[0030] In particular, the downlink messages include data and additional fields
including a transmit power command (TPC) which takes the form *power up” or
“power down”, instructing the UE to increase or decrease the uplink power

appropriately. During the RELEASE procedure, when the UTRAN releases an RRC



10 CONNECTION from CELL _DCH, the downlink channel is switched off. If the
UE is still transmtting on the uplink channel it wll then read noise
where the downlink TPC conmands were previously. As the UE is reading
noise, it may interpret this as a "power up" comand. As a result a spike
in uplink power can occur, causing 5 uplink interference. [0031] This can
be further understood with reference to Fig. 1, as discussed above. As can
be seen, the downlink is released by the UTRAN at a tinme t3, but the uplink
is only rel egosNHYTION fildm aE1R, DEErhé dRntif @Bl & Reitbhardif COMBeETE

nessage has been sent. During this tinme, therefore, the UE can read n0|se

where the dowglg Pﬁ ‘%ra%@mﬁﬁﬁ%%ﬁ M‘@ J&nt Ia@{élg'&&}ﬂ){ thel ﬁfzh@gmsé %%g?eothE RS

spi ke and interference pr above eriod for whic thls

occurs depen n_variqus factors val ue o

wel | s he P ar Bt i o, A B4 e i nSedl mi preBR abi a8
0.5 seconds. [0032] Having first recogni sed the cause of the problem the
met hod and appaPWdsUP 15°1HBERY-| Hed3 Herdl & spiket WedPLkoRIVRE SPEroS6HS GFUEEBEDI e
solutions as described below. A first aspect is described in overview wth
ref erencg to Upligk iSerfbriente.is a flow diagram showing the steps perforned at
a UTRAN. At step 500 the rel evant conponent, in this specific enbodi nent

t he UTRAN, sgo®l]iThit ken @t fechidramdeswaddsith hefe@hbero Faonpandiktussed abbves
specific enbodinent the UE, a Iink connection rel ease nessage for 20 the

link connectigcdnbd f8n ahbabwhiifieftbRRsed th@’EﬁI“R)Aﬁ 4 henRELBAPE CBARRAS
described in m)re detall above. At step 502 the UTRAN identifies when the

uplink dedi Co?ﬂ 9@@? the i atraelagéi‘i 56 ath%fnefﬂe d HORIpL )i‘}gséa%g Ha§

rel eased, the Ink’i's re ease e y or ‘subsequén

been sent. During this time, therefore, the UE can read noise where the downlink
10 commands were previously, giving rise to the power spike and interference problem
identified above. The period for which this occurs depends on various factors
including the value of T308 and N308 as well as the transmission time interval (TTT)
but can be of the order of 0.5 seconds.
[0032] Having first recognised the cause of the problem, the method and apparatus
15 described herein further provide various possible solutions as described below. A
first aspect is described in overview with reference to Fig. 5 which is a flow diagram
showing the steps performed at a UTRAN. At step 500 the relevant component, in
this specific embodiment the UTRAN, sends in the direction towards the other
component, in this specific embodiment the UE, a link connection release message for
20 the link connection in the other direction, for example the RELEASE message
described in more detail above. At step 502 the UTRAN identifies when the uplink
dedicated channels are released. At step 504 when the uplink is released, the

downlink is released immediately or subsequently.



11 [0033] As described in nore detail below various approaches are

provi ded according to this aspect in particular for identifying or
detecting when the uplink is released. One nethod is directly, by
measuring the uplink power - when the upliink channel is switched off there
will a sharp decrease in received power indicating that the uplink 5 has
been rel eased. Alternatively the UTRAN can nonitor for receipt of N308+1
COWPLETE nessages. Once the UE has sent all of these, it will have sw tched
of f its uplil¥R33]AAs descdbepprmachdetohipelowe garwais tapmgaches atecprbaidled acomnding  of
time, based on T308 and N308 after beginning the procedure, when it is

known that the tpl dspket ighrimelarWol iddhavanpeeictcelifasadn tAS 6Pl ROreldsal.
fourth approach the release 10 procedure in CELL _DCH can be changed to

al | ow acknow 810 i - : d G\R : :

whi ch woul d 5§§%ent ?ﬁgeﬁgggf?%;5%§v?§%ﬁ§35%§ﬁéﬁg$ﬂ nességgﬁéwgﬁét gggfhe
UE could swt ff i plink .channel sooner. In case.,of.the fourt
approach appronihad e Pes SRl 2ahe R RE e bt iR Sue el PRl
more detail Relqw. 15 é&§34 Accor inﬁ to the first aspect the dfgﬁlink i's
only rel 2ased®ifie&r Flasedpl PHRMpEvely dhe JEBRANC ey BB iR et arhol em@ehéni ng
of the period ending at t3 or shortening of the period ending at t5 such

t hat t3 mat cHeeVItLelk peagess Gned @esld&E%iatismﬁtaﬂlyofdh@;seitwﬁathaawwitched off
interference is below an acceptable threshold. [0035] The nethod and

appar at us i n it diaknds dsdepprozan cheptinderstingd culichlated efrenancftimglodsed bhg. 6
which is a flow di agram showi ng the steps perforned at a UTRAN. At step

600 the UTRAN3InBCcAGNiNSes dihatbeliifingeliRas@cRhAGEHHEL I & KR Hed thAtupShep
602, the UTRAN sends a reconfigure nessage, for exanple a Physical ~Channel

Reconf i gur at i Qo (B SSA0%at O HIRY Gelel&dVE A(?co?cﬂgé NET 2 Skl e{p?)l%oa%aﬁ}«%l feléhse

comon |ink
10 procedure in CELL_DCH can be changed to allow acknowledgement mode (AM) for

the RELEASE and COMPLETE messages which would prevent the need for multiple
COMPLETE message such that the UE could switch off its uplink channel sooner. In
case of the fourth approach appropriate steps must also be taken at the UE as
described in more detail below.

15 [0034] According to the first aspect the downlink is only released after the uplink is
released, corresponding to a lengthening of the period ending at ts or shortening of the
period ending at t; such that t; matches or exceeds ts or is sufficiently close that any
interference is below an acceptable threshold.

[0035] The method and apparatus in a second aspect can be understood with reference

20 to Fig. 6 which is a flow diagram showing the steps performed at a UTRAN. At step
600 the UTRAN recognises that the release procedure is required. At step 602, the
UTRAN sends a reconfigure message, for example a Physical Channel
Reconfiguration message to move the UE to another state for example a common link

channel such as CELL_FACH in which the link power in, for example, the uplink



channel such as CELL_FACH in which the link power in, for exanple, the
uplink 12 direction is independent of the link in, for exanple, the
downlink direction. Furthernore AM can be used according to the current
RELEASE procedure in CELL_FACH Because CFLL_FACH relies on conmon rather
t han dedicated channels the uplink and downlink powers are independent
such that the power spike 5 and interference phenonenon does not occur.
100361 It will be noted that although, in the specific enbodi nents, the

procedure is _discussed nrinci YA lhat P exdapde, I Bk easenlpiko cidutien.
comrenced at @H”ﬁS%e?s““%%I&%ﬁﬁ%%o%%oggﬁf&édgﬁ as B UTRAN, it is

contenpl ated that the nethod and ppar at us it jo t dpfolcEdiré an,
are appl i cabl BtlETROE AN sG8n ﬁ‘ée(grag%oég el % ?un%‘%ﬁénlgﬁ%géggtba user

equi pnent conponent such as a UE. 100371 The nethod and a r di ng
to the first GEpbcFAGH.| Besavtre (dddcFiSdd roifs (1B EOTBEPH 1° mnﬁﬁ&?§§§§§§ﬁto
Figs. 7 to 10a which conprise flow di agrans show n in re detail the

st eps per f or nggnatls tieupliRAN dador tkrgy vess arree@é@z?pgwsy?hnﬁﬁéﬂﬁ ROSYST P
fourth approaches of the first aspect, and Fig. I Cb which is a flow

di agram show Mi%&rfe?ed&@ﬁﬁerﬂﬁi@bh dobensitoeps. performed at a UE according to
the fourth approach of the first aspect. 100381 Referring firstly to Fig.

7, according i BRAChogh, SheRe {RRifhembAiRANsS tredgoecdRE BASE
nessage as de&@?ﬁﬂgdLg%ﬁ%ng At stega%OZ t he RAN then nonitors a

paranmeter representative t.he | ] S-S aRoRendaeed @t nRdac2@ss n
any appr opr i atlSCHREFth&FERGY 1 rﬁféagfﬂ)gér&e)g%@%sg r?g skilled reader. At step

ron or . par anss S sanboRof U BACOLFE, R MR e IeARad and
above) & thr ezg;?alrz(ijtu:,a\ifi%l? sm?leibclg modification, are applicable to a corresponding procedure
10 implemented at a user equipment component such as a UE.
[0037] The method and apparatus according to the first aspect will now be described
in more detail with regards to Figs. 7 to 10a which comprise flow diagrams showing
in more detail the steps performed at the UTRAN according to, respectively, the first
to fourth approaches of the first aspect, and Fig. 10b which is a flow diagram showing
15 in more detail the steps performed at a UE according to the fourth approach of the
first aspect.
[0038] Referring firstly to Fig. 7, according to the first approach, at step 700 the
UTRAN sends a RELEASE message as described before. At step 702 the UTRAN
then monitors a parameter representative of the uplink power which can be performed
20 in any appropriate manner as will be apparent to the skilled reader. At step 704, the
UTRAN identifies if the uplink power or the corresponding monitored parameter,
approaches or drops below (or, if appropriate, rises above) a threshold value which

can be a fixed or variable value or a ratio comprisable, for example, in dB, and if so,

at step 706, the UTRAN releases the downlink. As the downlink is released after the



can be a fixed or variable value or a ratio conprisable, for exanple, in
dB, and if so, at step 706, the UTRAN rel eases the downlink. As the
downlink is released after the 13 uplink is identified to have been

rel eased, no uplink spike or excessive interference wll occur. [0039]
Accordlng to the second approach shown |n:%|g 8, at step 800 the UTRAN
sends the RELEASE nessage and at step 802 the UTRAN recei ves the COVMPLETE
5 nmessage. At step 804, if (N308+1l) such nessages are received (or any

cnown 10 bo WO 1b)SeRuefR SFRERAEL iR st R Bl ST ee The o

known to e Y nat step RAN r el eases t he
downl i nk. Th| S is because it is known that the UE has finished its rel ease
COVPLETE rress‘a’é]eocc%quence and hence wil | have reI eased its upli nk It will

be noted that in some 10 i nstances not all ssage

recei ved by tI083QTRerdingd yhe preend sapiepch P@%tru & geatt %gp 30&. e se.
In that case, however, if a COVWLETE nessage is not recei ved ﬁ&%ﬂf’@ﬁ?ﬁ
expected ti mesends sequemmsEemsmgeramldaat stepf R the KN regeivasdhg

estimated internal processing period at the UE for sending the COVPLETE

message and thghEuNdAf isRpt BOE WelNuDBR1) Backdendssams dre reeaivise (U5 apnfashered
that the COVWPLETE nessage has in fact been sent. Hence even if not all

COVPLETE mess : i QQE'@ﬁ@rﬁbé?radf deVeEdiEleesdgdsdrioan to
conpl et ed an%g’? é‘gnulﬁﬁﬁk&?{gf%orgse 0040] According to the third

approach of the f| rst t,as. s i a80nlihe THRAN
sends the RELEagg rh%'s 'ggﬁﬁﬁh@hg %}aﬁ:ﬁg ESI%H{ N iE‘ﬁtl%z%%/sglt)ﬂaﬁnd at 20 step 902

ol case per oweIaLE i KRN EnKEY Brodeeot S e Lt T FRES her
component sequence and hence will have released its uplink. It will be noted that in some
10 instances not all COMPLETE messages will be received by the UTRAN simply
because of the nature of the air interface. In that case, however, if a COMPLETE
message is not received within an expected time or sequence period refated for
example to the known or estimated internal processing period at the UE for sending
the COMPLETE message and the roundtrip {ime between the devices, it can be
15 inferred that the COMPLETE message has in fact been sent. Hence even if not all
COMPLETE messages are received, the sequence can be considered to be completed
and the downlink released.
[0040] According to the third approach of the first aspect as shown in Fig. 9, at step
900 the UTRAN sends the RELEASE message in the manner described above and at
20 step 902 the UTRAN waits until a time period has elapsed corresponding to a UE
release period value after which the release complete sequence at the other component
can be considered to have finished. For example this may be a period ((N308+1)

*T308+G) where G is a guard period or any other appropriate measure of the time

taken to send the complete messages at the UE. An optional roundtrip or guard period



can be considered to have finished. For exanple this nmay be a period
((N308+1) *T308+G where Gis a guard period or any other appropriate
neasure of the time taken to send the conplete nessages at the UE. An
optional roundtrip or guard period 14 (G ,can be built in to conpensate for
the tinme elapsed in processing at the UE or UTRAN which can be estimated
from neasurenents of nessage exchanges or may be approxi mately known at
the UTRAN. At step 904 the UTRAN rel eases the downlink once the period has

el apsed. 1t Wdyl cheSEEN inl B BIRNEate _tf&ﬁfhett\llj\}hﬁ? %ﬁa&»:sétlﬂld Broe&dsRit Adnt CUI@%rE

greater than or equal to the period within I's knownthat the U
will have relpased. il bl blimakd ROMAR LR RO A GO0 OG BEl st el FHEN
that if the périods do “overlap any spike or AT T eTce that T ¢
encountered is within acceptable |jmts from_ the int_of view for._,
exanpl e, of twgrw}ﬂ%(%‘&%ﬁt ?U&R‘Aﬂ\ieﬁt sfep P44 thg S%\%i‘[“ll\lf reheaspbpsdorplink n
sonme instances the UTRAN wi ||l send nultiple 10 RELEASE nessages. In this
case, to accomepistperioddapelepsadi |1t will bhsgent therefirenigt thaperiedissrlpeted|to be
RELEASE nessages, the tine period which the UTRAN waits before releasing
t he downd i nk greatetbthat ror ggealed thé petied pathit vaiichwhiic knbiwe thaisthe REE BABHave
nmessage is sent out. [0042] According to the various approaches descri bed

wi th referengglehfdtibeuplidk, ARREQACIOSpriddRiagiShe Slevdh Qichi thatmifl the RRris@eo t hat
the downlink is released substantially sinmultaneously with or subsequent

to the uplink,sy fﬂ)lht%ﬂ\i\% Pﬁein'é'tgké%r&{‘cegﬁmg RS ferang wftﬂh%‘éé&%ﬂ&ﬁgﬁ%%ﬁﬁ?t

encountered. [0043 urther seen that according to t irst to
DD O Rl Tyt a5 She A0 oS RBFL 26 98 35,11 U 1S
specificati 0?0041] It will be noted that in some instances the UTRAN will send multiple
10 RELEASE messages. In this case, to accommodate the possibility that the UE may
not receive all RELEASE messages, the time period which the UTRAN waits before
releasing the downlink can be triggered at the point at which the last RELEASE
message is sent out.
[0042] According to the various approaches described with reference to the
15 approaches in Figs. 8 and 9, it will be seen that the downlink is released substantially
simultaneously with or subsequent to the uplink such that the uplink power spike and
interference are not encountered.
[0043] It will be further seen that according to the first to third approaches of the first
aspect (Figs 7 to 9) operation at the UE is unchanged and can be, for example, as
20 specified in the 25.331 specification.
[6044] According to the fourth approach of the first aspect, as shown in Fig. 10a, at
step 1000 the UTRAN sends the RELEASE message. However at step 1002 the

UTRAN receives an acknowledge message from the UE and, at step 1004 when the

acknowledge message is received from the UE, it releases the downlink. It can be



[ 0044] According to the fourth approach of the first aspect, as shown in
Fig. 10a, at step 1000 the UTRAN sends the RELEASE nessage. However at
step 1002 the UTRAN receives an acknow edge nessage fromthe UE and, at
step 1004 when the acknow edge nessage ig;received fromthe UE, it

rel eases the downlink. It can be 15 seen, therefore, that the downlink is
only rel eased once the uplink is known to have been released. [00451 In
this case the user equipnent is configured appropriately and, as shown in

Fig. 10b, at sbenhdRfRe@sEhYWDwnNak RELEATEARISALE thabplnileR IS tbthasends
an 5 acknow edgenent nmessage to the UTRAN and, at step 1010, rel eases the

upl i nk. Accordj ..k can be seen that the UE inplenments AMas a result of
whi ch t he Ull%&ﬁlg%%agg&'not need to wait until it is known that the UE has

finished its TE nmessage sequence, but i.nstead can rel n a :
acknowt edgend PP TEdE AR e FOUBTSEER PRIETER PR PEa e CHer B AR
continue to run its sequence of 10 nultiple COVMPLETE nessages but there
woul d be |itthig behettisten A0QRirergives the RSFELE%%E(%W%@WWP Higeitispds an

i npl enrented. The specific manner in which AMcan be inplenented wll be
wel I known t ;ackhewvisftgdnhend mesaaisr tatiee UFRAGY addset stopd 010, ddeapd theheplink. i n
particular the AM procedure is carried out by |ower |ayers in the protocol

stack. 15 [ O0QA&brdihglysiecandeaspechatothet B inpldhashtand agpatatlisofl shideshe i bed
with reference to Fig 11 which shows the UTRAN and UE actions according to

the second asperRAN fbednot HEBI th ¥ WHRAN (9 Rde AL IR TUBW] ARSIEA0Rs 1200
for exanpl e physical channel reconfiguration over, for exanple, the

e cat e cone B3l Bt L W (R 05 VO SPORLISHEAuoR
message. It will be seen that the UE could nonetheless continue to run its sequence of

10 multiple COMPLETE messages but there would be little benefit in doing so if an
acknowledgement mode were implemented. The specific manner in which AM can
be implemented will be well known to the skilled reader and is not described in detail
here - in particular the AM procedure is carried out by lower layers in the protocol
stack.

IS [0046] The second aspect of the method and apparatus is described with reference to
Fig 11 which shows the UTRAN and UE actions according to the second aspect. Ata
time t; the UTRAN sends a reconfigure message 1200 for example physical channel
reconfiguration over, for example, the dedicated control channel DCCH, instructing

the UE to reconfigure to a common link channel or channel state in which common

20 channels are used. An example of such a channel state is CELL_FACH. At time t; the UE
reconfigures to CELL _FACH and sends a COMPLETE message 1202 over a common
channel such as a random access channel RACH. At time t; the UTRAN reconfigures to
CELL_FACH as well, as a result of which the RRC Connection Release Procedure can take

place in AM. In CELL_FACH state, channels have a link channel power in



20 channel s are used. An exanple of such a channel state is CELL_FACH At
time t2 the UE reconfigures to CELL_FACH and sends a COVPLETE nessage 1202
over a common channel such as a random access channel RACH At tinme t3 the
UTRAN reconfigures to CELL FACH as well,1 s a result of which the RRC
Connection Rel ease Procedure can take place in AM In CELL_FACH state,
channel s have a |ink channel power in 16 respective directions that is

i ndependent of the link channel in the opposite direction (for exanple

because it rell ee%tri\?{%%%cm@tlﬁ??ﬁlgle@%?deﬁeﬁctﬁ%Iiﬁﬁ@ LR fh tHeQppBLitOuFatiben

; X T 1
I nstructi on I‘gﬁhe procee roug e rel ease pr océdure in

CELL_DCH ensures that the system npves quickly tq a at e e J. kK

spi kes 5 canrd®r gxample Irli‘fc?}}éfat ilthgg S %099%% n%laaﬁégfi or%y‘gtﬁgé’céﬁd_llb—gcﬁ at
the UE, at tinme t2, the uplink dedicated channel s are rel eased. The WUIRAN
can then rel é&@@ﬂ@l@tloﬂdﬂﬁmﬁﬁﬂdé@ieéélﬂaé‘dpl@ﬁ%ﬁﬁéﬂ gmﬁff:ﬁ]j‘nthfee@%ﬁ?q st 8™ t o
CELL_FACH at subsequent tinme t3. [0047] It will be noted that CELL FACH
has a rel easeCPLbdROHT ensams St thatsystemt meves Quigly3ala sfptecvhereatnlish Siles
transmt power conmmands do not apply because of the use of common channels
rather than dedhsased:. chamnedsar, [PSMBkohfigutidn teCIADL eRAGHC thglliEnat trae t he
UE perforns nornmal operation and 1n particular reconfigures channel

according to tthﬁerérf‘du%}{a&fdio%?erdt clpafnﬁéllé'eargﬁel%%ld.s'[ #RdArTR ANI 08¢ 8en Tretdaba s now
ure

to Figure 12,LF|g 2 1s a block diagramillustrating a nobile 15 devi ce,

whi ch t U - |
e

s an e
Mobile station 1300 is preferably a two-way w rel ess comuni cati on device
havi ng at | ed4P¢byoi ce and data communication capabilities. Mbile station

1300 preferably has the :
[0047] It will be noted that CELL_FACH has a release procedure as sct out in the

10 25.331 specification but transmit power commands do not apply because of the use of
common channels rather than dedicated channels.
[0048] It will be noted once again that the UE performs normal operation and in
particular reconfigures channel according to the relevant part of the 25.331 standard.
[0049] Turning now to Figure 12, Figure 12 is a block diagram illustrating a mobile

15 device, which can act as a UE and co-operate with the apparatus and methods of
Figures 1 to 12, and which is an exemplary wireless communication device. Mobile
station 1300 is preferably a two-way wireless communication device having at least
voice and data communication capabilitics. Mobile station 1300 preferably has the
capability to communicate with other computer systems on the Internet. Depending

20 on the exact functionality provided, the wireless device may be referred to as a data
messaging device, a two-way pager, a wireless e-mail device, a cellular telephone
with data messaging capabilities, a wircless Internet appliance, or a data

communication device, as examples.



capability to conmunicate with other conputer systens on the Internet.
Dependi ng 20 on the exact functionality provided, the wireless device my
be referred to as a data nessaging device, a two-way pager, a wreless
e-mai| device, a cellular telephone wth data nessaging capabilities, a
wirel ess Internet appliance, or a data comrunication device, as exanples.
17 [0050] Where nobile station 1300 is enabled for two-way comruni cation,
it will incorporate a conmmunication subsystem 1311, including both a

receiver 13 13[]'0@%'@ ‘a/he}e ﬁﬁé L fa% n 1i3b8: dlé aezla%h | foRSwASSQCE BN ATRONE NS

such as one erab enbe internal; antenna el énents
1316 and 1318, Iocal OSCI| at or.s CE oge. such
as a digital IOFQIRITALG 7 SRS Al lﬁﬁé si%bf }%51 ci‘"i‘&l@%ébg{h aer%gfr\{tglgt1 ?(,)’P%?:Ac?a
skilled in the field of comrunications, the particu] ar deS| F bl
communi cat i or\tr@lﬁﬁ%@@t@dﬁi@lﬂ‘!ewaﬁIasﬁ’é‘%@pé‘?’f&%‘menﬁpﬁﬁ‘ﬁ taﬁé’nﬁé’ﬁgﬁ‘?ﬁetglte 66?1 y
network in which the device is intended to operate. For exanp

station 1300 ersyeddidot indenal, ammmlc,xat:mtad3é@be®éﬁbanlq®198@é§9@r{é@8i 6313
operate within the MbitexTM 10 nobil e conmmuni cati on system the DataTACTM
mobi | e comunigad baresitHt @Btule CRESan ataigitd siddMT fronestsoofkSP)ok328DGES mel wer k.

[ 0051] Network access requirenents will also vary dependi ng upon the type

of network %%%ren{: & 1exeemli&d id ﬂletft@d Mo kb fetmandoda tigl At ae amieskan, ofmbbi | e
station 1300°rs registered on the netmork using a unique identification

nurber asﬁgf;@%ﬁgﬁgg sr{llb )%?J}n TR0 L& %te%h%en{ gpolr{'\@g c%%ﬁ@%oﬂ MRSk,

however , aSSOCIate scri ber user of nobile

dent Ly  modure et iy ”B§¢13aeefsﬁfn‘é‘%1@§$ 19 6PBGr af e B esﬁgl SHRREL Lo
avaltd SiM Cl?lglﬂdeaa c%;ranzlsunrlr(?att)llolnesu‘ts)gyasgelrg r113\1/\/1| ldlcmgr?etd tgeopferate Yithin the Mobitex™
10 mobile communication system, the DataTAC™ mobile communication system,
GPRS network, UMTS network, or EDGE network.
[0051] Network access requirements will also vary depending upon the type of
network 1302, For example, in the Mobitex and DataTAC networks, mobile station
1300 is registered on the network using a unique identification number associated
15 with each mobile station. In UMTS and GPRS networks, however, network access is
associated with a subscriber or user of mobile station 1300. A GPRS mobile station
therefore requires a subscriber identity module (SIM) card in order to operate on a
GPRS network. Without a valid SIM card, a GPRS mobile station will not be fully
functional. Local or non-network communication functions, as well as legally
20 required functions (if any) such as “911" emergency calling, may be available, but
mobile station 1300 will be unable to carry out any other functions involving
communications over the network 1302. The SIM interface 1344 is normally similar

to a card-slot into which a SIM card can be inserted and ejected like a diskette or

PCMCIA card. The SIM card can have approximately 64K of memory and hold



functional. Local or non-network comunication functions, as well as

l egally 20 required functions (if any) such as "911" energency calling, may
be avail able, but nobile station 1300 will be unable to carry out any

ot her functions involving comunications,pver the network 1302. The SI M
interface 1344 is normally simlar to a card-slot into which a SIMcard
can be inserted and ejected |ike a diskette or PCMCI A card. The SIM card
can have approximately 64K of nenory and hold 18 many key configuration

1351, and ot hgkny Héyoédlﬁ?gh%oﬂxfi@@l,séiﬁi%tﬁ@r ndeRkiibh $843 Qith ANGentFLRSG, aber
related informat’ion. [00521 When required network registration or

activation pr&@ggﬁkgﬁﬂﬁgy%ﬂgﬁﬁﬁ nconpl eted, nobile station 1300 may send
and recei ve conmuni cation S|gnaPs'over the 5 network 1302. Signals

recei ved by 1316 through conmmuni cation network 1302 . are.inpyt to
recei ver 131%%%?@7@?1&3?%‘@ 6‘%“5(%?80?%56 i ?reéﬁti“(vf\@PnfEfr‘?E?‘i%Ws ha tKS)LI?F‘(};naI
anplification, frequency down conversion, filtering, channel selection and
the Iike, andompletd rastalgstaiionySP8 mayrsim apdirepiya camaminicgHan signels oysighe al
(A/D) conversion. A/D conversion of a received signal allows nore conpl ex
10 commupi catrietwmorkulidRi obignsls chcaaseddeyradighad i10h6 dndugle cadinmgicaobeetwork
performed in the DSP 1320. In a simlar manner, signals to be transmtted

are processed,302ned punNg recgacii 130 2 oWhRA I BNERHHMGUER oMk esivdruliidnd 320
and input to transmtter 1314 for digital to anal og conversion, frequency

up conversi ofy diddal %fnipﬂﬂcatﬁﬁﬂ) lHeEh GRY RRv ARG v elsi @ $HesiRk ObhaAM8  selddBon and
communi cation network 1302 via antenna 1318. DSP 1320 not 15 only processes

communi cati o ignal . rovides. for.recejver r 1Lt ar
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recei ver 1312 and tranagbtter 1314 Ry be adadtivel¥ controll ed thrqugh
aut omati ¢ gaICHnE%‘ﬁlf)P.m conversion 01”4 recelv signdl  allows more comple

10 communication functions such as demodulation and decoding to be performed in the
DSP 1320. In a similar manner, signals to be transmitted are processed, including
modulation and encoding for example, by DSP 1320 and input to transmitter 1314 for
digital to analog conversion, frequency up conversion, filtering, amplification and
transmission over the communication network 1302 via antenna 1318. DSP 1320 not

15 only processes communication signals, but also provides for receiver and transmitter
control. For example, the gains applied to communication signals in receiver 1312
and transmitter 1314 may be adaptively controlled through automatic gain control
algorithms implemented in DSP 1320.

[0053] Mobile station 1300 preferably includes a microprocessor 1338 which controls

20 the overall operation of the device. Communication functions, including at least data
and voice communications, are performed through communication subsystem 1311.
Microprocessor 1338 also interacts with further device subsystems such as the display
1322, flash memory 1324, random access memory (RAM) 1326, auxiliary

input/output (I/O) subsystems 1328, serial port 1330, keyboard 1332, speaker 1334,



al gorithns inplenmented in DSP 1320. [00531 Mbile station 1300 preferably
i ncludes a m croprocessor 1338 which controls 20 the overall operation of
t he devi ce. Communi cation functions, including at |east data and voice
comuni cations, are perfornmed through compuni cati on subsystem 1311.

M croprocessor 1338 also interacts with further device subsystens such as
the display 1322, flash nenory 1324, random access nenory (RAM 1326,
auxiliary input/output (1/0O subsystens 1328, serial port 1330, keyboard

1332, speakermibddshond 9 336 aogHeRRINES IdmnduBhtibhs sahg8teaD MBUNI mdt aronsther
subsystem 1340 and any ot her device subsystens generally designated as

1342. [0054] fome Stgg%)s{g]ﬁlsséégér)é%ggﬁmﬁm impFigure 12 perform
ate

comuni cati on-rel unct 1 ons, ereas ot her subsystens nay provide

“resident” OrZ[OQ%QdSe\ﬁlleC f [h%?_sg]y%}?s?% 1S ShSOWI\I’IP} aﬁg%ﬁ:a f/? rf(?r!ﬂp gé/l’?%n?l cg%iﬁr?—%fat@&

keyboard 133 I'splay or “exanpl e, e use
communi cation:-re|l ated functions, such as entering a. text ssage for
Lransni ssi on BUGITS HBTRETPESE MR HETHSHY, PAREC dBE T SsPHERECE REAEYTons

such as a calculator or task list. [0055] Operating systemsoftware used by
the m crbprodéeedly, 1888 silsypienteredhl 35 kabosdol B and displey sid3eftt e@ple, such
as flash nenory 1324, which may instead be a read- only nenory (ROV or
simlar storagsey éeemedt fof nmtth steawn)nicmselasdd hetionsy duck @ tntemng la text
appreciate that the operating system specific device applications, or

parts thereofmessifRY fhe thABRRERAI byerd @adegimunidation Vidtabik, earte el e deidends
RAM 1326. Received comrunication signals nay also be stored in RAM 1326.

15 L0070 1 e e Saae o s be sevregated i 0 rlerent
1354 and 135(10055] Operating system software used by the microprocessor 1338 is preferably
10 stored in a persistent store such as flash memory 1324, which may instead be a read-
only memory (ROM) or similar storage element (not shown). Those skilled in the art
will appreciate that the operating system, specific device applications, or parts thereof,
may be temporarily loaded into a volatile memory such as RAM 1326. Received
communication signals may also be stored in RAM 1326.
15 [0056] As shown, flash memory 1324 can be segregated into different areas for both
computer programs 1358 and program data storage 1350, 1352, 1354 and 1356.
These different storage types indicate that each program can allocate a portion of flash
memory 1324 for their own data storage requirements. Microprocessor 1338, in
addition to its operating system functions, preferably enables execution of software
20 applications on the mobile station. A predetermined set of applications that control
basic operations, including at least data and voice communication applications for
example, will normally be installed on mobile station 1300 during manufacturing. A

preferred software application may be a personal information manager (PIM)

application having the ability to organize and manage data items relating to the user of



These different storage types indicate that each programcan allocate a
portion of flash nenory 1324 for their own data storage requirenents.

M croprocessor 1338, in addition to its operating system functions,
preferably enabl es execution of software 20 applications on the nobile
station. A predeterm ned set of applications that control basic
operations, including at | east data and voi ce comuni cation applications
for exanple, will normally be installed on nobile station 1300 during
manuf act ur i Nghe Aotileafi@ioneshchak! var gotappitdd aY, iconaileoeldrdan cypaits onak mails,

i nformation manager (PIM application having the ability to organi ze and

manage data | ﬁ%tﬁ@ﬁt@t W0 4R £d18s US€dtu@fly 28ne 1 enBRbinefosy atdr@nwaukhbas,
but not limt to, e-mall, cal endar even%/s, voice nmails, = appointnents,

and task itens.. ur.al | one. ok r r 0 : ay gy e on
the nobile staa‘\'flil%l%ﬁ% tO(I:)’at#1 5)(:4??%?1{%?%“%}”%} gagcgﬁ %? Sﬁrﬁéedgfglw&e%% @%&bh Pl MﬂliiUI
application woul d preferably haye the abjlity to send and recej ve dat
Loms, via t @PECHioncyeNd mdetbichavedhe abiits1a sad e dar disi, YErlep m
data itens are seanmlessly integrated, synchronized and updated, K via the
mﬁreIessSnetWMKﬂe$30@W0ﬂﬂﬂﬁ02thdhnébmwﬁﬂgﬂaﬁﬁﬁﬁdW§@ﬁ'ﬁmcgﬁﬂegﬂénﬁgﬁﬁ P&t a
itenms stored or associated with a host conputer system Further )

appl i cati ons smyleasly intbgratedasiedthomizedtané upddicd, evis that wioel ess18OQorkHBORGNItR he
network 1302, an auxiliary I/O subsystem 1328, serial port 1330, 10

short-range GREMAUNICAkAtRASURHRSSeQIndRE0104 (B stirBelor sisidcaddewit s et em
1342, and installed by a user in the M 1326 or preferably a non-volatile

store (ot AT QtuefX CPHIAAN R ckGs B/ ARS 8695800 dAd%e SUhe stion

flexibility in ation Ion 1 ncreases the functionality of the
devi ce and rovid nhanc s devigce. f t C Lcatl at ed
functi ons, gﬁ%lggtt rou ﬁl’tﬁeeﬁ‘gtﬁﬁ%g,lggéc% %uxijéar gﬂn’?rﬁﬂlsgéatiefnoﬁ%%}:?%a@?g}]gsﬁiﬁay

enabl e el ectronic commerce functi ons and er }
short-range communications subsystem lg}t(? or any other suitable subsystem 1342,

and installed by a user in the RAM 1326 or preferably a non-volatile store (not
shown) for execution by the microprocessor 1338. Such flexibility in application
installation increases the functionality of the device and may provide enhanced on-
device functions, communication-related functions, or both. For example, secure
15 communication applications may enable electronic commerce functions and other
such financial transactions to be performed using the mobile station 1300.
[0057] In a data communication mode, a received signal such as a text message or
web page download will be processed by the communication subsystem 1311 and
input to the microprocessor 1338, which preferably further processes the received
20 signal for output to the display 1322, or alternatively to an auxiliary /O device 1328.
A user of mobile station 1300 may also compose data items such as email messages
for example, using the keyboard 1332, which is preferably a complete alphanumeric

keyboard or telephone-type keypad, in conjunction with the display 1322 and possibly



such financial transactions to be performed using the nobile station 1300.
[00571 In a data comruni cation node, a received signal such as a text
nessage or web page download will be processed by the conmuni cation
subsystem 1311 and input to the nicropro?pssor 1338, which preferably
further processes the received 20 signal for output to the display 1322, or
alternatively to an auxiliary 1/0O device 1328. A user of nobile station
1300 may al so conpose data itens such as enail nmessages for exanple, using

the keyboard J33g;;ip0iieh dEﬁcPﬁ?ﬁ@rSQéchﬁnlﬁﬁe@ﬁt%ﬁﬁ 1A4yPihR BERFahSmithe@yReard or
t el ephone-type keypad, in conjunction wth the display 1322 and possibly 21

an auxiliary L0 doues AR08 FUGD SPRSTELBIR IR Ao e traner tted

over a conmmunl cati on network conmuni cat’i on subsystem 1311.

100581 For voj comuni cati ons, overall operation of,. ile tion..1300
s similar, QSO IR el aﬁ?&(ﬂt@n&?ém@%%‘OBﬁ@@fsp%ﬁ?“ﬂ% a
speaker 1334 and signals 5 for transm ssion would be generated by a

nmi cr ophone 1336eptAhatareerivedsignads weuldrprelgeibly by ortpubleysinsaker 13a¢ ﬁn‘i?g&al\?oi ce
message recordi ng subsystem may al so be inplenented on nobile station
1300. Al $ hougfor wehaeiseibn avelild tei ggmatatalbput migoplpmef B3abl Kltamedrplvishad
primarily through the speaker 1334, display 1322 nay also be used to

provi de an i ndideAl/iCoBuRstbie, fidaNsi 4 Yot esald toaordddl tubsyithe, cuyadisobeof a
10 voice call, or other voice call related information for exanple. 100591

Serial port 1 | i gur : d r maj Itgal TXo %Y Qnal
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digital assistant -type nobile station I ch synchronization with

a user's deskt omput er,. { npt .sho A e desi 1 i jonal
devi ce corrporpéﬁ’t%gab?%g%ﬁﬁmgﬂlﬁg?fpriﬁ%y}wv\%‘muﬁetﬁ%B?eeaiglr gés)jef d%;g’%éleftﬁgﬁg?grgfeshces
th h t | devi 15 ft licgati d I t th
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10 voice call, or other voice call related information for example.
[0059] Serial port 1330 in Figure 12, would normally be implemented in a personal
digital assistant (PDA)-type mobile station for which synchronization with a user’s
desktop computer (not shown) may be desirable, but is an optional device component.
Such a port 1330 would enable a user to set preferences through an external device or

15 software application and would extend the capabilities of mobile station 1300 by
providing for information or software downloads to mobile station 1300 other than
through a wireless communication network. The alternate download path may for
example be used to load an encryption key onto the device through a direct and thus
reliable and trusted connection to thereby enable secure device communication.

20 [0060] Other communications subsystems 1340, such as a short-range
communications subsystem, is a further optional component which may provide for
communication between mobile station 1300 and different systems or devices, which
need not necessarily be similar devices. For example, the subsystem 1340 may

include an infrared device and associated circuits and components or a Bluetooth™



providing for information or software downl oads to nobile station 1300
other than through a wireless comunication network. The alternate

downl oad path nay for exanple be used to | oad an encryption key onto the
device through a direct and thus reliablg and trusted connection to

t her eby enabl e secure device comunication. 20 [00601 O her communi cati ons
subsystens 1340, such as a short-range comrunications subsystem is a
further optional conponent which may provide for conmunication between

mobi | e st ati ownid@ficans MbddleteplovEvTbLBBMPUNIENSIC @fth sWhil &1y eaBRE sPQkms
necessarily be simlar devices. For exanple, the subsystem 1340 may

i nclude an i nfaiedcdevice and associated circuits and conponents or a
Bl uet oot hT"' 22 commruni cati on nodule to provide for comunication with

imlarl : d .deyi . .100611 bi. | i 1300 i

ised as & oETobeoh AR SERuICIS SRR el g e e ST Al ©
duci link interf | i bet 5 i t t

and an SccesSPRBEHS K< ABEHUAOr [GDSTE T TRTFIeae Poat Rk P e at

that any appropriate manner for inplenmenting the additional steps

descri betl abodeipsment hemprRANa} arURcesmebeorkadowoaenti n har dwar e, software or
firmmvare. For exanple the additional identification or acknow edgenent
steps can be [00§2]eTrentsdleadt redier r eslheappregaonhmnant s appropriste hihnner for
appropriate manner. EXTENSI ONS AND ALTERNATI VES [ 0063] In the foregoing

speci fi cati onmpldgentiny et iQRithasl DesN dERsBEE RBdvivat ithd TR ANCGSE UEOcaPBEi fiC
enbodi nents thereof. It will, however, be evident that various

modi fi cat i ons,;aRdy GDANAGS YRS TR IRAADEE OEG WhhoM I SRRAhNG oA TR R

scope of
or acknowledgement steps can be implemented at the respective components in any

10 appropriate manner.
EXTENSIONS AND ALTERNATIVES
[6063] In the foregoing specification, the invention has been described with reference
to specific embodiments thereof. It will, however, be evident that various
modifications and changes may be made thereto without departing from the scope of
15 the technique. The specification and drawings are, accordingly, to be regarded in an
illustrative rather than a restrictive sense.
[0064] It is to be noted that the methods as described have shown steps being carried
out in a particular order. However, it would be clear to a person skilled in the art that
the order of the steps performed, where the context permits, can be varied and to that
20 extent the ordering of the steps as described herein is not intended to be limiting.
[0065] 1t is also to be noted that where a method has been described it is also intended
that protection is also sought for a device arranged to carry out the method and where
features have been claimed independently of each other these may be used together

with other claimed features.



15 the technique. The specification and draw ngs are, accordingly, to be
regarded in an illustrative rather than a restrictive sense. [0064] It is
to be noted that the nethods as descri bed have shown steps being carried
out in a particular order. However, it woutd be clear to a person skilled
in the art that the order of the steps performed, where the context
permts, can be varied and to that 20 extent the ordering of the steps as
described herein is not intended to be limting. 100651 It is also to be
noted that whi@ésjalteitlhfaethiraise badmstdes eat iedmiethod sandl #pparianis eled@tbedtHeagin
protection is also sought for a device arranged to carry out the nethod and

where featurgg H&%ﬁ)@h&?ﬁﬁcﬁk:@h Pshy ﬂéﬂﬁp@&ds%hhﬁ/p@&ed%?&mg st&ﬂ%ea%%etw be
used toget her ot her clained features. 23 T0066] It will further

under st ood t hat, k%f') IRLDRL ARd ARRA AL LS %ydaf}jip &?ﬂﬁ\?&?l (591_] ol &%g)ao%{lﬂsout

inrelation to a ease or S|n1Iar proc

in any approprlate sta dard and bet ap ri ate user .e

conponent s ar?gaﬁ&%séﬁ F\XBWO’& HF%{%?WF%%%F’%PW&?@ Sé%ﬂffo‘?f’g'r?f?énof a
simlar nature in 5 any case where omer between links in respect of

di rectiohs i LYHHIET WP’@OP%‘SPTtbﬁ%quP rh@ks dhegsaet of diregfions ppexttadledibydhe figk
where either can be an uplink or downlink. [0067] Furthernore it wll be
not ed that t hhanpgdar thewppdekaliichtoh Waereiathamgendemanipdiek oadswniglke conponent
such as a UE or UTRAN or other user equi pnment or access network
conponents, JU0@THuradeOGeQf witlibé hiee tis el GpaRORedHsSitedmhetolR Mplyeohiprikd

comuni cati on with one another or a sub-network or full network of such
conponents. 2ésindedédiBponent such as a UE or UTRAN or other user equipment or access
network components, a combination of multiple such components for example in

10 communication with one another or a sub-network or full network of such

components.



1. A nethod of reducing link interference by a |ink between a user

equi pnent conponent (400) and an access network conponent (402) conprising
connecting the 5 conponents over dedicated |ink channels in respective
directions where |link channel power in thesfirst direction is controlled by
the link channel in the second direction, conprising the steps perforned
at a conponent of. identifying (600) a requirenent to rel ease a dedicated

| i nk connection; and sending (602) a reconfiguration nessage to the other
conponent to dRimeconfigure to a comon channel state in which the |ink
channel power in the first direction is independent of the |ink channel in
the second direction. 2. A nethod as clained in claim1 in which the nmethod
is performed at an access network conponent (402), the link channel in the

first directipn comét oﬂ@d&!ﬁ’ {njf%ﬁ%%@bkgﬁ [ﬁ(sbeﬁl% ‘%}‘A (iﬁlg Qaponent

(400) to the access ne work Cco inthe
second direction corrp es .a downl i nk fromthe a network conponent
(309) o t he GoBrREITAAERA e GRSH aft e hSopbors T O R s et T
claim2 in which the conponents are connected over 20 dedicated channels

in CELL_HcH aﬁ?&lp@n?@ée‘rﬁruCljéwafteﬂéwkr?ééwésemé@sﬁﬁﬁﬁl\seefbrm@%‘ﬁmrsurl&tch%mw{ 0
CELL_FACH 4. A nobile tel ecommunications network conponent for use on a
mobi | e t el eqowenm tdatliirgriresiyat iswpnrdléedslyysthe imk chamickinthe scoved doedtionf a
plurality of cells 25 and at | east one access network component or user

equi pnent  corpaieRing thoiepLsurpenedtt Hedhgorht @ged to inpl ement the nethod
of any preceding claim 5. A conputer program product conprising code neans

stored on a CO”pUtiﬁéntlfﬁng %@613’@}*3'@@%&%& RicaReh hOiBIOPLANYortlec I 284 €Ps Of

t he nmethod of clains
sending (602) a reconfiguration message to the other component to

10 reconfigure to a common channel state in which the link channel power in the first

direction is independent of the link channel in the second direction.

2. A method as claimed in claim 1 in which the method is performed at an access
network component (402), the link channel in the first direction comprises an uplink

15 from the user equipment component (400) to the access network component (402) and
the link channel in the second direction comprises a downlink from the access

network component (402) to the user equipment component (400).

3. A method as claimed in claim 2 in which the components are connected over
20 dedicated channels in CELL_DCH and a reconfiguration message comprises

reconfiguration to CELL_FACH.

4. A mobile telecommunications network component for use on a mobile

telecommunications system, the system comprising a network of a plurality of cells



6. A conputer operating under the instructions of a conputer program
product as clainmed in claimb5.

25

and at least one access network component or user equipment component, the

component being arranged to implement the method of any preceding claim,

5. A computer program product comprising code means stored on a computer
5 readable medium for performing any of the steps of the method of ¢laims 1 to 3.
6. A computer operating under the instructions of a computer program

product as claimed in claim 5.



