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 angrfeiop ARG, AMT@BW(‘S’L@?{"E%UCH@G INRXEINESTF PR ENCEUSY YA

concei ved or pursue ore, unless otherw se 1 ndicated herei n the
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this section. [0003] In a typical cellular radio system nobile user

equi pnent (UE) comuni cates Vi aNETVERE GOMEINEXT 0 net wor k (RAN) to one
or nore core networks. User equipnent (UE) conprises various types of

equi pnment such as nobile tel ephones (also known as cellular or cel

phones), lap tops with wrel ess coMBCHNITADKFIBODcapability, personal
digital assistants (PDAs) etc. These nay be portable, hand held, pocket
sized, installed in a vehicle etc and communi cate voi ce and/ or data signals
with the radio access network. 2 [00041 In the follow ng, reference wll

be nmade to UR&? ? 3ﬁ rtlcul r standards.  However it. shoulq ge. f
understood t HAPOH heHinalerten Tdeteofo teleemaimiqoBayTtss ingenesl 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.



any particular nobile tel ecommunications system or standard. [00051 The
radi o access network covers a geographical area divided into a plurality of
5 cell areas. Each cell area 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

uni que identifier which is broadcast in the cell. The base stations
comuni cate at radio frequencies over an air interface with the UEsS within
range of the base station. Several base stations may be connected to a

radi o networ 5 YhRhd ﬁﬁlo%et@@nﬁ@ Wi BE RIS 1 @fM‘PS'%n@@(f b¥kikhigsstfdatdie 10

base station e radi o controllers are typically connected to a

core networ 100061 .U eration publi.c n
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publish and set standards for UMIS, . each in their respective areas of
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Proj ect) has been known to publish and set standards for GSM (d obal
System for Mi®#0% Themadiniacesi otisjorb aseds WRFGrapchl o GEPRPintThiphuality of
Generation Partnership Project 2) has been known to publish and set
standar ds folkcell GEWE GestdeelDinéh 3¢ Sutvddibl hlegst Age ®as) stidas aviiliils. UM Ttshinay t he
scope of a particular standardization body, specific partners publish and

set standar d$iPrdfgi 't5 s 2a0N6§§ RECELME Al 8aRIenliRAPE] ac&ﬂﬁﬁéjﬁfenﬁﬁw WwhlcRSS
nobi | e device, generally referred to as user equi phent UE), that conplies

with the 3GP i, t I
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addresses 3 the subj ect Resour ce _Cont.r.ol ot ocol

requi r ement s 'HEHRRSSHID ftﬁ’ *I*b‘r'alngé t'B? q!ﬂob%aﬁaﬁoﬁc §8%c§all\lﬁeats%\6$&°’i‘stﬁﬁ%kﬁ and
the UE. [0008] In accordance mnth section 8.1.4 of the 2.5.331 V5.15,0
speci fi cat i osonngigted ta 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,
each 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 wircless 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



RAN conponent for exanple a UMIS Terrestrial Radio Access Network (UTRAN)
5 access point which is to rel ease a connection with a user equi pnent, for
exanple at the end of a call, the UTRAN sends a RRC CONNECTI ON RELEASE
message to the user equipnent. The manneg in which the rel ease procedure
i s handl ed depends on the connection state which can be a dedi cated
channel CELL DCH state or a forward access channel CELL _FACH state. 10
[0009] In the dedicated CELL DCH state, rel ease takes place as shown in

Fig. I whichd @b?ec%@wm%W(Rgdibh&saﬁ%émt@pcﬂ?@m@ REPeetu ehotlvegh 2
which is the flow diagramas shown in steps perfornmed at the UTRAN and
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[ 0010] Referring . yhf he UTRAN
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common control channel (DPCH CCCH). Val ues N308, T308 as _specified in the
25. 331 speci fiAcpmiongfer srantde aliddS Berresesgd Ginsio Aeasa Hlesworkld RAN)
CONNECTI ON RELEASE COWPLETE" termed here "COVWPLETE) that should be sent by
t he UE, 5N308aeseds point ldrigieisi todelichset a stimekctore bathse uiretogepmeag chr COVRLETE
nmessage, T308, as discussed in nore detail below It will be noted that

the UTRAN mayhes@iitdollchil,phe (RELENSEnd e S8R0 ESONNEEITIONe RELEA S negRagt tone
is received by the UE. [0011] At step 202 the UTRAN receives the first of
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forward access channel CELL_FACH state.

10 [0009] In the dedicated CELL DCH state, release takes place as shown in Fig. 1
which is 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 clapse 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 t;. When the first COMPLETE message is received, at step



reference to Fig. 3 in conjunction with Fig. 1. At step 300 the UE receives
the 5 RELEASE nessage 100 at a tinme t2 and sets a counter V308=0. At stop
302 the UE sends the first COVWLETE nessage 102 and at step 304 starts the
timer T308. [0013] At step 304 on expiry of T308, V308 is increnented and,
if V308<N308 at step 306, the UE resends’ t he COVPLETE nmessage (step 302)
N308 tinmes (such that N308+1 nessages are in fact sent), the second
COWPLETE nessage 104 being sent 10 at tine t4 and the (N308+1) " COWLETE

1 mos becausnt He rbeafinesfEal e dnfeairaigs SERARG S (RRMMC TN o ©

tinmes it is sent being selected to increase the likelihood of at |east one
COVPLETE nes&&ge being received by the UTRAN whil st avoi di ng excessive
retransm ssion. 15 [0014] At step 308, at tine t5, when the final ﬁCNFLETE
message 106 [@1SpNThe toreespbiliggeteps prifoinetdeat Wesie Eafande tarthrindersioo Straos
rel easi ng the uplink dedicated channels to the UTRAN. [0015] It has been

found that dufijged e FGEL ilDGbhRELFASKiDr Bigedur At asteppBe thd REUpICRTYRS Sefner
fromthe UE can occur in certain situations which can give rise to 20
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There are thus propose trategies for a nmethod and apparatus for reducing

link interference b i ween i traagd an
access netwof Se}ben%réﬁgbw IAQﬁE%%?a%fl%gééﬂ%g%{klg?gﬁigtggggégﬁﬁgt ail ed bel ow.
5 [0017] O her aspects and features roposed str. M W

apparent to [8H3teAdstarnd4 o8 cERry P%ﬁgﬁ)é\r\&p& ﬁﬁ?crﬁﬁgﬂteggélg’g%fv%%dgt%ﬁ%%ETE
foll owi ng description of specific enbodinents of a g@af}g and aﬁsﬁaﬂ%ﬁ[a!tjs
for reduci ngsleprdRs;j tedsE eesendethisy/CAMBLETE messpeefstep d%er PBfeRt

conmponent and an access networ k conponent. )
N308+1 messages are in fact sent), the second COMPLETE message 104 being sent

10 at time t4 and the (N3084:-1)th 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 ts, 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] There 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.



5 [00181 The invention is set out in the clains. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0019] Enbodi nents will now be described, by way of exanple only,
with reference to the attached drawi ngs, in which: Figure 1 shows a

rel ease procedure between a UTRAN and a UE in 10 CELL DCH, Figure 2 is a
fl ow di agram showi ng the steps perforned by the UTRAN during the rel ease
procedure; Figure 3 is a flow di agram showi ng steps perforned by the UE
during the release procedure; 15 Figure 4a is a schematic di agram show ng

an overview of a network and a UE device; Figure 4b is..a, bl ock di

i |1 ustrati ng{enl7enbdr meprctoindafopiusesoeighe ﬂ‘%&‘geé W%%Yd‘é”&?ul’%°°émlfé’?’a%|9{gﬁd?e 5
is a flow diagram showi ng, at a high level, steps perforned by a 20.fUTRAN
during a rel gase oRiieetdukitlcdde dredirhgparreaiehy phthe feparinesieseintion@f §BH Khd
apparatus described herein; 6 Figure 6 is a flow diagram show ng at a high

level the steps.Beld.a BEd Abidd MERAPpadittd e eedueingdse priodaducebndchildi ng
to a second aspect of the nethod an appar atus descri bed herein; Figure 7

is a flow diagram show ng. [ hecstenawbal fdnipmdniat a 5 UTRAN
accor di ng to%gt eleP§tu3¥a¥p(%r%3!§2%d{g?ﬁpﬁ§&€ialrl%% aspect : = gur eprgﬂi s a flow

gi 2g(r:gnmcﬁsgg\évir[n ina"g[e)[iﬁ@gfel%)?iésltSeilg’gte%:ﬂ?&aai%srfOr med at a UTRAN according to

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 hetween 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 bya

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

apparatus described herein;



Figure 9 is a flow diagram showing in nore detail the steps perforned by
the UTRAN according to a third approach of the first aspect; 10 Figure |
Ca is a flow diagram showing in nore detail the steps perforned at a UTRAN
according to a fourth approach of the first aspect; Figure |l Cbis a flow
di agram showi ng the steps performed at a ®E according to the fourth
approach of the first aspect; Figure 11 is a diagramshowi ng a rel ease
procedure between a UTRAN and a 15 UE in CELL_FACH state according to a

second aspect; and.Figure 12 is a block,diagram.llustrating.a bile

devi ce, which can §€?g§§3%ﬁoﬁéﬁﬁﬁm§§ BWHﬁﬁ%grwgbﬁvﬂﬁée PR gﬁ”%@%%?ibed
herein. The sane reference nunerals are used in different figures to denote
simlar el eRdRAN dRONDETARLED BRITR RTIONIP FertRspees taonsbed Advet hod
and apparatus for reducing link interference by a |link between a user

equi pnent coapsmnend dasedbahhacimess net wor k conponent are described. In the
follow ng description, for the purposes of explanation, nunerous specific

details are 7 set ngi%"réh_isi D16 ARLerh@ sREAILAE nfork Betal UBhstepdest basding of the
present invention. 1t will be apparent, however, to one skilled in the art

that the tecbﬂﬁgyﬁgp?¥%%§tgEqﬁ&k@ﬁﬁ?ggggﬂﬁqggk@@§§ pecific details. In

S
ot her i nstances, wn stru evices are shown in bl ock

diagramformin order to ayoi d,.unnecessari.ly obscuri e ent
i nventi on. [0021]%¥¥%9 SOV A ;S HWFWIpﬁgn?g?%ﬁéﬂﬁa%gggﬁgpﬁgﬁgﬁyand
ot her needs and objects that will becone apparent fromthe foll ow ng
descri pti on, UdleAN @pgasdiag thp seqond gparoagh pbibe firsf a8849%0d and appar at us f or

reducing link interference by a |ink between a user
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



equi pnent conponent and an access network conmponent. In other aspects, the
10 invention enconpasses a conputer-readabl e nedi um configured to carry out
the foregoing steps. In particular, the nethod may be inplenented in a
mobil e tel ecomunications device, with or without voice capabilities, or

ot her electronic devices such as handheld or portable devices, or in a RAN
conponent as appropriate. [0022] Referring to the draw ngs, Fig. 4a shows
an overview of a network and a UE 15 device. Clearly in practice there may

be many UE deyigg§ 198?({69% vide ahthBltb%lgH%hMQEtléndlgg'Bf tHeQredeRing ROt will
sinplicity, F|g 4a only shows a single UE device 400. For the purposes of
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will be clear-t edn heart |ce

will include far nore onen hap those sho 20 0023 F ., 4a shows
an overvi ew a*fiﬂxometheaﬂm?c ety Sneltewg% BGNRSTRA Vﬂ)knagféc?tmﬁtu VEGSt em
The network 419 as shown in Fig. 4a conprises three Radio Network

Subsyst ens ( RNSphatgp in Bdetk Rigravasform Radpulense wopid Tomrcesseriby opsmays tho4.
Each RNS 402 has one or nore Node B 406 which are simlar in function to a

Base Transm bpigentShadntion. of a GSM radi o access network. User Equi pnment UE
400 8 may be nobile within the radi o access network. Radi o connections

(i ndi cated bypdN¢ Th%tnéé’dsgbéntﬁ%tlﬁ@hé o?@%(i)riag"BEék%_rmﬂﬁ aitl &hesherlt hisheslects
bet ween the UE and one or nore of e Bs in the UTRAN. [0024] The
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Node B's equipment component and an access network 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
teleccommunications 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



t oget her make up an RNS 402. A Node B controls one or nore cells. Each cel
is 10 uniquely identified by a frequency and a primary scranbling code
(primary CPICH in FDD, primary CCPCH in TDD). [0026] Cenerally in UMIS a
cell refers to a radio network object tha can be uniquely identified by a
UE froma 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 transm ssion and reception. A UTRAN access poi nt

is associ at gghywhd MoRMewHRRCIE ir£di6 8béest nBwork.NREGIcQONHEGE 08N EnIERAN bIGEESS
point for each cell. It is the UTRAN-side end point of a radio Iink. A

single physi %ﬁ{nghﬁ’cﬂ;‘ﬁe@lﬁ@&n ﬁgyzteg ?§ @&&I%ﬁ%@&%e%x?ﬁ# P8Gn&6 % I'nBﬁ:eo etfée may

operate at reqguenci e scra

[ 0027] Fi gur b iagramillustrating an enbodi nent of a

pr ot ocol sta&f’%l 5#60%HHJ9§§}§ UE. A Radio Resource Controller (RRC) block
400 is a sub I% Layer 3 422 of a UMIS protocol stack 424, The RRC
424 exists i H0& éT@Gritaia’@l ﬂﬁh"@ﬁé coptipieraprntipiohedase and itehdkigt pothe radif er

service to the non-access stratum NAS 426. The RRC 420 is responsible for
control Isi ng tdseurenfwigun abé RNSf402adEach RING frame alsayemnectdd 408 addmbhyer
430. When the UTRAN wi shes to change the UE configuration it wll issue a

message to tbeittlEng QRhad M109(3&G GASURAN t:03GNYeKag aGBRE Ciupbort Risde 4Ino@eslur e.
The RRC 420 | ayer of the UE decodes this nessage and initiates the

appropriate RRg }Qrocedure General ly when the procedure has been conpl eted
5 (either successfully or not) then the RRC sends a response nessage to the

e o Rl R AR R e R L
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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



[0028] The RRC bl ock 420 can inplenent several different behaviour
strategies for 10 the nethod and apparatus described herein. These are
sumari sed bel ow, and then explained in detail subsequently, wth
reference to the drawings. [0029] In overgieM/the met hod and appar atus as
descri bed herein recognise that the UL interference arises fromthe manner
in which power is controlled in a state such as CELL_DCH and hence
identify howto reduce that link interference. The nethod and 15 apparat us

are applied in.gon tio at.es ik, DGH : i . r

| i nk bet weenlfzusaélﬂe[gac}(ﬁf grﬁépt %&%}?gﬁgjﬁéﬁéﬁ as acﬁﬁ%ﬁgag?g%@egggatﬁgﬁmk
conponent such_as a UTRAN i s provi ded over a dedicated.link channel g.
BPCH) i ¢ heH Sk Pt LPE IS CORRNRE rETTIARS CRARHBE HORBIT KRT
first direction, for exanple the uplink power, is controlled, by the Li nk
channel in thewoséwendhdiRREt44hlayepof flg Lgiéﬁ%ﬂd@s tthis mewaes Ard 1RiGESHING n
particul ar, the downlink nessages include data and additional fields

i ncl udi ng a wppopiite RRGepraedmendc#RAly whercthe gtesedutre hhprbeet! powslctep” or
"power down", instructing the UE to increase or decrease the uplink power

appr opr isat el yoithlek 5ﬁaﬂs&m&lﬁﬁhgﬁ$ﬁe@mq§m@rs@ndwew¢hﬁa MERADE etinalsERAZD RRC
10 CONNECTI ON from CELL ., the downlink channel is switched off. If the

UE is still . i1 tkn TN bt cWidd 1t NeaghtBOHSe
where the do&%??ﬁ%&’%ﬁgﬁﬁ%@l%g%@gﬁous ?/.Ohfb\égh{telhg %E{ﬂids reatdi ng
noise, it may interpret this.as ., a "powar, up, command. i ke
in uplink poW#f® 3%5)5%%&@355)55\?/}?%@ ﬂ% E%Iq H"Eﬂ inﬁf éﬁﬁp%%err?%gqngﬁ[ éﬁe%%gte‘ltﬁitggcan
be further understood with reference to Fig. 1, as discussed above. As can
be seen, the d&dNiaad inghossicasesdhe BRG 1red orkend daes 20t 1RY t 3, but the upl i nk

is only released by the UE at a |later tinme t5, when the final COVWLETE
message has [0028] The RRC block 420 can implement several different behaviour strategies for

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 hercin 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



been sent. During this tine, therefore, the UE can read noi se where the
downlink 10 conmmands were previously, giving rise to the power spi ke and
interference problem identified above. The period for which this occurs
depends on various factors including themvalue of T308 and N308 as well as
the transmssion tine interval (TTlI) but can be of the order of 0.5
seconds. [0032] Having first recogni sed the cause of the problem the

nmet hod and apparatus 15 described herein further provide various possible

S0l ULT ons 2 (AnsQE AAELANEA BENSh ARRS ALy BoEaGl h@ﬁ&emvaﬁgm wi th

reference to +ow di'ag ram show n teps orrred at
a UTRAN. At step, 500 the rel eva n th| ecific, enbodi.

the UTRAN, srgill Frnsmiiding Folraing G kil Genarid BB ‘é‘ﬁtthegb

speci fic enbodi ment the UE, a |link connection rel ease message for 20 the

i nk connect iT86 ¢ammadsorereprevieusty. i O thet G ipsesdisizenaisre tREDERSEDIE §in gk
described in nore detail above. At step 502 the UTRAN identifies when the
upl i nk dedi aedtpedec ahnehsnarde Aelecasel.a Apikstiepphiold pohen chhecupl icaksing

rel eased, the downlink is released i mediately or subsequently. 11 [0033]

As descri bedypmimgfegical | bel ow, various approaches are provided
according to this aspect in particular for identifying or detecting when

the uplink i goqag) %Fslega&l bxﬁﬁ@tb@}%ﬁ@é}sﬂoﬁd %ﬁ?@tf%rg?cef%eg@amg &@c&se@d Hvienk

power - when the up channe SWtc a sharp
decrease in receiyed power. indicati that .th ld- n h b | eased.
A ternat i vel SeRn DG TRANIEO ek el Pl i ﬁ?*%N Ré%gwaf A E i
messages. Once the UE has sent all of these have sw. tched o its

uplink. A t hPRl lspicdanthedbrat adatending thheIz;éh maét%QMé’ﬁa@J m&%Sﬁﬁ?

based on T308 and N308 after begi nning the procedure, when it is knomn
that the upl besn sashamheingwihiy timay thebaers, thel BEsen. read aoisei weere dhadewolink

approach the rel ease
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 (TTI)
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.



10 procedure in CELL_DCH can be changed to al |l ow acknow edgenent node (AM
for the RELEASE and COVPLETE nessages whi ch woul d prevent the need for
mul ti pl e COVWPLETE nessage such that the UE could switch off its uplink
channel sooner. In case of the fourth approach appropriate steps nust also
be taken at the UE as described in nore detail below 15 [0034] According
to the first aspect the downlink is only released after the uplink is

rel eased, corresponding to a | engthening of the period ending at t3 or

short eni ng Of[odahf AsRRELMEIGAHNE dataiitvel v GRribBakpdrSadiB £86%0QlcPXCBRES: t S

or is sufficiently close that any interfeerence is bel ow an acceptable

threshol d. [0035 1d_a rat us | Sec p can..hne..
under st ood ng(f ﬁ“% g%-l;eégteﬁégﬁgbﬁpgorﬁg&@m ?1Cﬁet|§%tﬁ1§ ﬁ%gﬂwﬂ%ﬁ %g?lé‘nﬁgg ﬁ%\%eﬁg t he
steps perforned at, a, UTRAN., At step . 600 the UTRAN recogni ses. that the

rel ease proc&lgracthed Fse‘gfﬁ‘:ﬁ@d.ymeag{r@& tg@?@“ﬁ@"ww ¢ g?‘f’d'épsl’é‘tkr%‘@?ﬁ# iYur e
message, for exanple a Physical Channel Reconfiguration nmessage to nove
the UE to anevheredsafthere ol axshem decacase irbreeived owen dntieating jbat the uplink
CELL_FACH in which the link power in, for exanple, the uplink 12 direction

i s i ndependents béert hdedsedk Altgrndtorelye xenplT&® AN hendowmtdrnfor decegett dfoN308+1
Furt hernore AM can be used according to the current RELEASE procedure in

CELL FACH. BetaMPEETElhedsh¥ell '®ldeqRe UE BANTERANAN JF ke tibail ded saltadd off
channel s the uplink and downlink powers are independent such that the power

annel s ¢ he ers ar i
ot ea that al't RBuh. A ADIG AL PSR R s, PACHed LBdHof dmdtaSed

di scussed pri.pgci pall.y. i el ati.on to,a rel ease procedure co ed at _.an
acoess netwdrl® ompiiheh Brediing Yl iSRS QORGSR EL T offit
met hod and apparatus,, wth suitable nodification, are appli c}?bl e t? a
cor r espondi n@ha&,nglcéxﬁur}éave been released. According to a fourth approach the release

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 t3 or shortening of the
period ending af t5 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



10 inpl erented at a user equi pnment conponent such as a UE. [0037] The

nmet hod and apparatus according to the first aspect will now be descri bed
in nore detail with regards to Figs. 7 to 10a which conprise flow di agrans
showing in nore detail the steps perforned at the UTRAN according to,
respectively, the first to fourth approalfhes of the first aspect, and Fig.
| o which is a flow diagram showing 15 in nore detail the steps perforned
at a UE according to the fourth approach of the first aspect. [0038]

Referring firstly to Fig. 7, accprdi to the fir apRL OpRthlindt dst@rns/00
the UTRAN sdirdgican RELI N s%gég%ggﬁééEwi%é§X%§ %fgﬁéﬁgﬁgtép 702 the

UTRAN then nonitors a paraneter representative of th I Wai ch
can be per f oruEHeRfre nANNpampr vgedi atcerdiagier thgsCupan m%%%ﬂ%ﬁ}f@g‘bé tﬂhe
skilled reader. At step 704, the UTRAN identifies if the upI%$kR£ wer . or

o 4?18?? i f

the corresporeing FRNt OmRdapar @RELeFACHppicach e®MBROR/IBHST
appropriate, rises above) a threshold value which can be a fixed or

vari abl e val yg bk iiflk GRARb S ARk Sowky arexadepbaient suahBhatthd Hiofves spike at
step 706, the rel'eases the downlink. As the downlink is rel eased

Sucsns ve | nebfPdeie NGRS BN AAEC T 500 T2 SEeoms o e
Stop 802 the DN rebdiveRd et ettt T bl ARG EReegampe o
Cor respond nitstcopmanpaly BT ROUPLETE RGsagRe sttt Brbe SR The
UE) then at step 806 the UTRAN rel eases the downlink, This i because i t
i s known t hatyethekUmhasdcht sished a (STRANedbds @emzmﬁeﬁé%ﬂéa@s mg@aﬁeaﬁige
and hence will have rgleaged its uplink. I't wll be noted thﬁini”ni%mie
apparatus, with suitable modification, are applicable to a corresponding p
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



10 instances not all COVPLETE nessages will be received by the UTRAN sinply
because of the nature of the air interface. In that case, however, if a
COWPLETE nessage is not received within an expected tinme or sequence
period related for exanple to the known or estimated internal processing
period at the UE for sending the COMPLETE nessage and the roundtrip tinme
bet ween the devices, it can be 15 inferred that the COMPLETE nessage has in
fact been sent. Hence even if not all COVWLETE nessages are received, the

sequence can be consjdered to be co et angd. t he..do ik J.el.eased
[ 0040] Accordmhgkﬂ%ukﬁﬁﬁﬁ%ﬁ?ga DFGAEIFEY ’Pﬁéﬂg¥%§sﬂ%@%@%?aggkgﬁgan nFig.

9, at step 900 the UTRAN sends the RELEASE nessage in the manner descri bed
above and at wiB®cstrep 902 the UTRAN waits until a tinme period has el apsed
corresponding to a UE rel ease period value after which the releasg}%ggglete
sequence at t{he3qtheiordiagpeteniccondrppeadosisiviefielis ¢, Baver BORIRHED M Fdr
exanple this may be a period ((N308+1) *T308+G where Gis a guard 1g‘)eri od

or any ot her S@g@srd%@rﬁmt,mggmg@e%dtda@@i8mthe AlERA Naesives thhEQIRPEEEe

nmessages at the An optional Toundtrip or guard period 14 (G can be

UTRAN wh ch GBFOBE skt ARPel Frirt hoe el Sumnl o el ressage. oxchanges or  may
downi i nk " oncvrone dohieer g caragoedo e FPer P QRBI T M FLRARRRNC e
T 13 known. tikatert fre U ) fhavaviesicr arbagedT RONLBFHE (51 FROANL | HE phr od
can be selected such that if the periods do overlap any '
i nterference tidaisei 8 Bnkiownt ehadihesUdi bas ﬁn@s@@@ﬁ%ml@smﬂ:@meﬁﬁ%m%@
poi nt of view, for exanple, of the network operator or user. [0041] It wll
be noted t hatgeyfler@nand REHBNORE hivie rdlBaRAN itsi plikendt will theppated that ih 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 related for
example to the known or estimated internal processing period at the UE for sending
the COMPLETE message and the roundtrip time 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 & 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



10 RELEASE nessages. In this case, to accommodate the possibility that the
UE may not receive all RELEASE nessages, the tine period which the UTRAN
waits before releasing the downlink can be triggered at the point at which
the | ast RELEASE nessage is sent out. [0042] According to the various
approaches described with reference to the 15 approaches in Figs. 8 and 9,
it wll be seen that the downlink is released substantially simultaneously
with or subsequent to the uplink such that the uplink power spi ke and

i nterference e_not .encount er ed 0 ] e

accordi ng to@ﬁuga? ?’F sbtunlf o t%lcPﬁlpglb%Pe cr{:léestucl) v Flﬁgpegl & rg@%élﬁlgc‘?qﬁil gs °7 to
9) operation at the UE is unchanged and can be, exanp

speci fied i n WDV caycsstimaRd em W@ﬁf&fl@ﬂ@&%ﬁ&ﬁ%@%@@édm&e% FipERbe
approach of the first aspect, as shown in Fi 10a, at step 1000 the UTRAN
sends the REBFASEmately&gewntib i eTRAN. sﬁéﬁie}lgw theHd TRANmieas esciap dlewnhpk
acknow edge nessage fromthe UE and, at step 1004 when the acknow edge
message i s regna thegefiodhad digpddE, Tt willried @asgherefiee dburthé pkiod is selactedbéo 85
seen, therefore, that the dowmlink is only released once the uplink is

known tg haverealR@8Rar &l e@&@% tﬁ@géx@dd Withi W8 chos §s khewH SRt (BEWRIEMthale
configured appropriately and, as shown in Fig. 10b at step 1006 receives

t he RELEASE t

(he Crin sl oS oo BRI b RO, AR e R peesgge o
that the Al t

eed 1o vai t SUEAPI DTG rBlerar kg oreoteiet e RehEn af?@ﬁ@oe}ae%ﬁ?m

nmessage sequence but instead can rely on an acknow edgenent nessage. |t

will be seentherpeintoheiqys fenenaame vd o e etk neratai@ Y6 run its sequence of

[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 1s 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.

[0044] 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



10 mul ti pl e COWLETE nessages but there would be little benefit in doing so
if an acknow edgenent node were inplenmented. The specific manner in which
AM can be inplenmented will be well known to the skilled reader and is not
described in detail here - in particular.,the AMprocedure is carried out
by lower layers in the protocol stack. 15 [ 0046] The second aspect of the
nmet hod and apparatus is described with reference to Fig 11 which shows the
UTRAN and UE actions according to the second aspect. At a tinme tl1 the

UTRAN sends a.Leqontf 9&1';' teat TS ﬁ@'ﬁgliﬂ'ltg ﬁsgmgggel%ﬁ e Wﬁ[{) A is %@@ﬂ%ﬂve

reconfiguration'over, for exanp I cated control channe

instructing ,the bTJ‘fE‘?Bt reconfigure to a comon |ink channel or channel
state in whi @ﬁe%ré? 20 channel s are used. An exanpl e of such a channel
state is CELL FACH At tine t2 the UE reconfigures to,CE%Lﬁg@CH nd sends
a COVPLETE nd@dddn thigpass,/bie user eqppmentcis SaRBEIEH cRPIoPrigtery ﬁﬁég‘&‘@%éﬂ
channel RACI-I1. At tinme t3 the UTRAN reconfigures to CELL FACH as well, as
a result of g cHb ke SRRCI @nnecivicn thRRIFEE RS Pmowseaies et otop tMReit sghdtcen|n
AM In CELL_FACH state, channels have a |link channel power in 16 respective

directians t hatnovdcdgdtaapentemigeofo thaeUTRAN ahanaekiep nl 0 De radyses iteeuplink.
direction (for exanple because it relies on conmmon channels). Hence,

sending a rocanfdiguy af LAD bk NRES Wei A0 URLRABlenidhaN AN ORCLHs0E dfwRidahhE he
rel ease procedure 1nn CELL DCH ensures that "the system noves quickly to a

V\A‘] . . k . y I- 1 . .
" econt | gur at U ks T, BeFERS Rl GEHI 1 1 B0h, B! e, BN, riched K

channel o upoft PUEEREE, dreitassn SR DU AGHCH CUnSRYuRh ™ PERE USTEBORL | ¢
will be noted that CELL FACH has a rel ease procedure as set out in the
message. It willbe 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.
15 {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
reconfigpures 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



10 25.331 specification but transmt power commands do not apply because of
the use of common channels rather than dedi cated channels. [0048] It wll
be noted once again that the UE perforns normal operation and in

particul ar reconfigures channel according to the relevant part of the
25.331 standard. [0049] Turning now to Ffgure 12, Figure 12 is a bl ock
diagramillustrating a nobile 15 device, which can act as a UE and
co-operate with the apparatus and nethods of Figures 1 to 12, and which is

an exenplary w re] ess comuni cati on device. il.e stati i S, i3
preferably ar$SRectivgy el scbat ’édﬂ‘%ﬁ’ﬁf“g‘ﬁt iog ﬁheg@@? Eléanﬁglv?'n%ggf) &%gtgsdtn%c%%r} ce

and data communication capabilities. Mbile station 1300 preferably has the
capabi l ity t ¢focomrample abecaws hitor¢lies EBNEOMBIONSFERMES)on F1FBSS ntBIHE @
Dependi ng 20 on the exact functionality provided, the wrel ess device nmay
be referred t@oafigaatiat anstnessmgithg thenipreceedingvibrong} thageleaseaptapsredy
e-mai|l device, a cellular telephone wth data nessaging capabilities, a

wirel ess | nteiEgt REP!LANEE thRthe sfaéa meeRTQHdItAtd anstatewyloee upbnlespikps es.
17 [0050] Where nobile station 1300 is enabled for two-way conmunication,

btowill i ncgg&%rc ab&rd 1§ %Mﬂia@%ﬂf@%ié&g@\%etﬁ%pté%@hL ipyat MGk g B! &t tine

recei ver 1319Y850°8 "t ransm Tt er as associ ated conponents

h " er ab| dd i
ig({ 6 gﬁ d ° Qg 1 g%r ﬂ]rlreg (rgg]pnlg Eigghgfqtg? O%gm?{fbéje ?%eiz%:rad.l RS BAR A RNEGNIRN GLRIRNLS

5 and a processing nodul e such
as a digital signal processor (DSP) 1320. wll b p t gg
skilled in tHdewhligk dedicated HaRPEa iPERTECY ’@uf%ﬂPPifeuﬁ%EPidE‘glbgﬂ ato%‘s}?sh e
comuni cati on subsystem 1311 will be dependent upon the conmuni cation
network in wiedth the device is intended to operate. For exanple, nobile
station 1300 may include a conmmunication subsystem 1311 designed to
operate Wi t hijgo47net Mibit exrdd At O & At acateasmpsysduamas tShieo W dFRACTM
nobi | e comruni cati on system

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 capabilities. 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 wireless Internet appliance, or a data

communication device, as examples.



GPRS network, UMIS network, or EDGE network. [0051] Network access
requirements will also vary depending upon the type of network 1302. For
exanple, in the Mbitex and DataTAC networks, nobile station 1300 is

regi stered on the network using a unique identification nunber associ ated
15 with each nmobile station. In UMIS and &PRS networ ks, however, network
access is associated wwth a subscriber or user of nobile station 1300. A
GPRS nobile station therefore requires a subscriber identity nodule (SIM

di d . GPR o WiEh |id.:SL .
GPRS mobi | o CU0sD) ik nroB: e e Foamied Sha o bad s ighthER ) °

comuni cation functions, as well as |egal l\i 20 required functi OE}SI (iLf, any)
such as "911incermerajencseremphicatipn sbyyshem Adal ) weludmekath apseeve sHa 48 1300
will be unable to carry out any other functions involving conmunicatijons

over the net wandmii302314The vilMVis atsecihadaconBdeits sndy Anbne o8 mere. direferagly
card-slot into which a SIMcard can be inserted and ejected |ike a diskette

or  PCMO A capfledddarShivhGarfhitGan ehavatappreoaddnesiel Jocoidscilfatore (bOy) Ed, hol d
18 many key configuration 1351, and other information 1353 such as

| dentification, and ..SHOSEIduEbudhelsal g ithNEi0RATBrb QRsor [(PXP 1 3¥he My @llLib¢ ed

net wor k “r egi §tT Adi'on oreact i vat 1 on procedur és have been conpleted, nobile
station 1300 may send, and, r.eceiy, icat i | gnal V&Halt PSienDfMHE Wor k
1302. Signal &PR %‘Eitﬁ}é]@iosﬁfkgﬁﬁelﬁﬁge %@gﬁﬁ@%ﬁgﬁ%@%ﬁ@ﬁ& on net wor k 1302
are input to receiver 1312, which may Eerfor such ggmmn r ec%ver twork
functions asownyRidatiapphsysieny | B, wilk ‘ﬁé@?’f’@a]‘"ﬁd{mn HURPEIG AT PEE g,
channel selection and the like, and in the exanple system shown iq@ Fi)gure
13, anal og t in eihixht tile deAd)is intondast toi eperatey Fos wompls sl siatilcBi0Paga
signal allows nore conplex 10 conmmuni cation functions such as denodul ation
and decodi ngitcudee: pehinenivaton Bulidystem 1311 designed to operate within 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



DSP 1320. In a simlar manner, signals to be transmtted are processed,

i ncludi ng nodul ati on and encodi ng for exanple, by DSP 1320 and input to
transmtter 1314 for digital to anal og conversion, frequency up
conversion, filtering, anplification and transm ssion over the

comuni cation network 1302 via antenna 13'¥8. DSP 1320 not 15 only processes
communi cation signals, but also provides for receiver and transmtter
control. For exanple, the gains applied to conmunication signals in

receiver 1312 and transmtter. 1314 be. adapt i vel.y nt k.ol | r h

aut omat i c gaW“E&ﬁY?BPﬁg‘ﬁ%‘B’rh ey E@%@@Hf@%ﬁﬁr}nl%éﬁuﬁgﬁ%}&bhg%{fgl\gglgl e
station 1300 preferably includes a m croprocessor 1338 which controls 20
t he overal | é‘ﬁ@ﬁ‘é‘t’@'dﬁlaé’ﬁ ipfeEmaA@RA-ce. Communi cation functions, including at
| east data and voice conmunications, are performed through comunication

subsyst em 1310052] Wlnmo peqpired s netwb8d Segissaiiomtosr axtivation tiogadprasehage Ppete
subsystens such as the display 1322, flash nenory 1324, random access

menory (RAM) cdidgRtedaniobllé atadon il B WemlAnd(tetéye sathsyaicetion 8285 oserthal
port 1330, keyboard 1332, speaker 1334, 19 m crophone 1336, a short-range

communi gat | ORg Wb ¥E3 ey r@R ANy, MBS 198VineauSUEYBLEERIGERGIBIIL Y
desi gnated as 1342. | 00547 Sone of the subsystens shown in Figure 12

performco icati.on-rel at I:
Provi de. 1 oot o e g iR e 4O PP ey MOEORR R (b SHASKELE M
such as keyboard 1332 afnd dis Ia]}/ 1322, for exarrplfg, .mayhbe Lsfse tf.or rli’cf’th
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transm ssi on over a conmunication network, and_device-resident  functions
such as a cathsulilbe omndoin theskanipde systemsdiowopay Higurgy 13y atalog Sorigi dAJAEd by
the m croprocessor 1338 is preferably 10 stored in a persistent store such
as flash menmosnveld@d, WAIRhcomwersiost efidabeeivedadignal allows more complex

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,



only menory (ROVM or simlar storage elenment (not shown). Those skilled in
the art w |l appreciate that the operating system specific device
applications, or parts thereof, may be tenporarily |loaded into a volatile
nmenory such as RAM 1326. Received comunjgation signals nay also be stored
in RAM 1326. 15 [0056] As shown, flash nenory 1324 can be segregated into
different areas for both conputer prograns 1358 and program data storage
1350, 1352, 1354 and 1356. These different storage types indicate that

each program,gan, ahhOG3se Qnﬁ??‘ta‘%?%% Wondch 50, oHEMAEK sAAP 4 A0 Tarlihely oRis
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operating systemfunctions, preferably enahlgs execution of software 20
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that control basic operations, including at |east data and voice

comuni cat i o0&} ISoens ploths SubsYsteaashsa uF1gure bt RETIPET SRMPHECRFPRgelgsd

mobi | e station 1300 during manufacturing. A preferred software application
may be a per Somaions,mioeresst dthar srbapgens gRIYMrovaleprésedant oot dradprige flwtians. [ ity
to organi ze and nmanage data itens relating to the user of 20 the nobile

st ati on ssuch Nagablufori® bublsiySietrg dstdd, asekdohrd C32emdndisplagnitda?, Yo oampbd, | s,
appoi ntnents, and task itens. Naturally, one or nore nenory stores would be
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Such PIM appli'cati on woul d preferably have the ability to send and receive

data itens, via the .5 wireless n rk o farr | t he
PIM dat a it eMEs f%le W%IE%S?\imi ﬁ%’%ra at e%%sn%?@ﬁl?oﬁ%@gg{’ a%gj Sip;ég%tgergﬁ @%/rfta
the wirel ess network 1302, with the bile station user's correspondi ng
data itens stpignpse &d’la%owrtt?? fhost conmputer system Further
applications nay al so be | oaded onto the nobile station 1300 through the
net wor k 1302,{0%%1 Aneratingr systonD solibeys vesd P32Be misrnipcesyt 135531, pepferably
short-range conmuni cati ons subsystem 1340 or any other suitable subsystem
1342, 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 ifs 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



and installed by a user in the RAM 1326 or preferably a non-volatile store
(not shown) for execution by the m croprocessor 1338. Such flexibility in
application installation increases the functionality of the device and may
provi de enhanced on- device functions, co&punication-related functions, or
bot h. For exanpl e, secure 15 conmuni cati oh applications may enabl e

el ectronic commerce functions and other such financial transactions to be
performed using the nobile station 1300. [00571 In a data conmuni cati on
node, a receiyed signal. such as ,a.text. nessage or a |
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preferably a conplete al phanuneric keyboard or telephone-type keypad, in
conj uncti on \ahplicatibe vetivsd beaferhBR2nandhpasisityotoyscdd aad raceive datn jlelsOviddhe ce
1328. Such conposed itens may then be transmitted over a conmmunication

networ k & hroyghidhe,Geprunizoat i an §uhesied MedhBodikent, 00R8PIMotatkoitans are
communi cations, overall operation of nobile station 1300 is simlar,
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or audio signal output is preferably_acconplisheq giinarilﬁ th@ﬁug .t he
speaker 1334 couipuist aystasp JFyrther Appbcdtions maydalse bprlevdedePn LUt PEHOB
the identity of a calling party, the duration of a 10 voice call, or other
voi ce cal | rdBe® ddogh dremadtivork fl 302, ewaansiileary 16D 58)sysiem 4328 serialymspl3i),
Figure 12, would nornally be inplenented in a persona

10 short-range communications subsystem 1340 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 I/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



digital assistant (PDA)-type nobile station for which synchronization with
a user's desktop conputer (not shown) may be desirable, but is an optional
devi ce conmponent. Such a port 1330 would enable a user to set preferences
t hrough an external device or 15 software application and woul d extend the
capabilities of nobile station 1300 by pfoviding for information or

sof tware downl oads to nobile station 1300 other than through a wreless
comuni cati on network. The alternate downl oad path nmay for exanple be used

| oad he, devi hr ough a_dj and. :
Lo B U B ey i BB S e o

comuni cation. 20 [0060] O her communi cations subsystens 1340, such as a
I

short-range cewmiflatan heferk tyeyeh Bacomaugiqatipr BEsYsEw Bal conponent

whi ch may provide for conmunication between nobile station 1300 and
di fferent sy$0058$ For voliew comsunivatiots, omerell opotatine oé swiile siatipe 139Gis|sipilar,
devi ces. For exanple, the subsystem 1340 may include an infrared device

and associ at edeept fiiatl kdosivad digsaiPARga pecferably 13l sigphwab hEpba@r ¢dddramnd sigtalon
nodul e to provide for conmmunication with simlarly enabled systens and

devi ces s [ 0063 IR ABPLIGIBY LRrdRA%Y 3 HREDIRRe A35E, MRGhan véibaeks

1346 include “apparatus ant reducing link interference by a
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identification or acknow edgenent steps can be inplenented at the
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ALTERNATI VES
be used to provide an indication of the identity of a calling party, the duration of a
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 [6060] 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™



[0063] In the foregoing specification, the invention has been descri bed
with reference to specific enbodinents thereof. It will, however, be
evident that various nodifications and changes may be made t hereto w t hout
departing fromthe scope of 15 the technigue. The specification and

drawi 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
woul d be cl ear il gt rt. t . order. of eps
per f or med, mﬁ%?é&nﬁgagéﬁ?og%fe 8 rr(r?n‘qgfil g ?Orccgﬁn eﬁlsé@&{&?le“élt%%gﬂ 61 teﬁ%@e%%p%{ﬁgent
the ordering 8% the steps as described herein is not intended to be
limting. [GB88FvIf$is also to be noted that where a nmethod has been
described it is also intended that protection is also sought for a device
arranged to ¢y Wian piebilpeleiod BHY ishesed as adiBr peionpl stasked 366 dnelade

i ndependently of each other these nmay be used together wth other clained
features. 23apd&6} ahtl avntdthddufdhesdubiaguide istdadndchay 4 heknetiesh ander
apparatus described herein can be applied in relation to any rel ease or
sim | ar sprocegup@ehQldninbit kA% c8&s BelwdMbombinedly appropriate standard
and between any appropriate user equi pnent conponents and access network

component s ojodf9ge, ey eCRSOMPANeN D alad Hall LAY ARAHES NiBoAlY ese

where power between links in respect rrections _
downl k. [ 0GB EL v BRaREp e BReHBTL Ao eart PRCTRAY At ULEeleh bed
herein may conprise  a_single conmponent such as a UE or UTRAN or of her user
equi pnent  or adPekia hasdwais, soTvewp SnErnyares Kasmpmate B edditignaltidentidicatiom
conponents for exanple in 10 comuni cation with one another or a
sub- net wor k or adkubivigdgementkstes canche irgplameniedtas the respective components in any
10 appropriate manner.
EXTENSIONS AND ALTERNATIVES
[0063] 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
iflustrative 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] It 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.



24 Cainms 1. A nethod of reducing link interference by a |ink between a
user equi pnent conponent (400) and an access network conponent (402)
conpri sing connecting the conmponents over dedicated |ink channels in
respective directions where |ink channel,power in the first direction is
controlled by the Iink channel in the second direction, the nethod
characterized in that it further conprises the steps perforned at a
conponent of: identifying (600) a requirenent to release a dedicated |ink

connection; qo6b6] Sendl metied B2) urdiefsesnfbOthcahbBbd ARG $pF8atus dehigibed Mefein
conponent to reconfigure to a common channel state in which the |ink

channel power., fi ol i Sl 1R | | in
the Second dcredy g R RORY s0yer ERRERA R ThI0 AF g B F REE ho
is performed.at an accgﬁs net rﬁ coqunent §402 ¢ t he ILnklﬁhanneI %n t he
first direct"OAMCHMPIREES SER ﬁﬁ?@ P FBARY RBPTIDEFLCAE BIUNT L SBERBALS
(400) to the access network component, 4402) and the |link chanpel in the
second di r ecBPOACEEIRHTFIVEES CUNPRIVRTS KN e et meengoamegenty of RSHRIAIIRBBA SNt
(402) to the user equi pnent conponent (400). 3. A nethod as clainmed in

cl ai m 2 5i n wahy hascheharo prpenehttyean Enkomnespest obdigectiode i aatwiled bsitineligk i n
CELL_DCH and a reconfiguration nessage conprises reconfiguration to
CELL_FACH. 4cha#hnobinith€op@iste direetiinoelidro BBhdrehnde kn ephiposeddwiilpk. use on a
nobil e tel econmunications system the systemconprising a network of a

plurality of (gRh| FurtRéthodl it veliSe & &99%%}3?%%%3&%9%&% nfdy cHiplise

equi pnent conponent, the conponent belng afranged to inplenent the nethod

of any precedir | aj i 0 r I t .. Si C ans
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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.



readabl e nmedium for performng any of the steps of the nethod of clains 1
to 3. 6. A conputer operating under the instructions of a conputer program
product as clained in claimb.
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Claims

1. A method of reducing link interference by a link between a user equipment
component (400) and an access network component (402) comprising connecting
the components over dedicated link channels in respective directions where link
channel power in the first direction is controlled by the link channel in the second
direction, the method characterized in that it further comprises the steps performed
at a component of:

identifying {600} a requirement to release a dedicated link connection; and
sending (602) a reconfiguration message to the other component to
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
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
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
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
readable medium for performing any of the steps of the method of claims 1 to 3.

6. A computer operating under the instructions of a computer program product as

claimed in claim 5.



