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 econmunication 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 |ink 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 ag gRQioN AEESAMFARATUSPOR RESIRINGNANKNRTERPERANOE &% Qusiy
concei ved or pursued. Therefore, unless otherw se indicated herein, the

approaches describegrig Att¥iR S60IPMAINACSOMIRINENT RNDAT ACeHsBNIheORE In
this application and are not admtted to be prior art by inclusion in this

section. 15 [0003] In a typical cellutasmpoading system nobile user
equi pnent (UE) communicates via a radio access radio network (RAN) to one
or nore core networks. User equiprment (UE) conprises various types of

equi pnment such as nobile teIephonesTﬁéhﬁﬂ%&ﬂpﬁﬁﬁﬁs cellular or cel
phones), lap tops with wireless comiini cation capability, personal digital

assistants (PDAs) etc. These may be portable, hand held, pocket sized,
installed in a vehicle etc and 20 conmuni cate voice and/or data signal s
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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

[06002] 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 inclusion in this section.

15 [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 capability, personal digital assistants
(PDAs) etc. These may be portable, hand held, pocket sized, installed in a vehicle etc and

20 communicate voice and/or data signals with the radio access network.

[0004] In the following, reference will be made to UMTS and to particular standards.
However it should be understood that the invention is not intended to be limited to any

particular mobile telecommunications system or standard.



[ 0005] The radi o access network covers a geographical area divided into a

plurality of cell areas. Each cell area is served by at | east one base
station, which in UMIS nay 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 frequencieszover an air interface with the
UEs within 5 range of the base station. Several base stations may be
connected to a radio network controller (RNC) which controls various
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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
15 set standards in their 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 subject of
UMTS RRC (Radio Resource Control) protocol requirements between the UMTS Terrestrial
20 Radio 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
component for example a UMTS Terrestrial Radio Access Network (UTRAN) access point
which is to release a connection with a user equipment, for example at the end of a call, the
UTRAN sends a RRC CONNECTION RELEASE message to the user equipment. The
25 manner in which the release procedure is handled depends on the connection state which can

be a dedicated channel CELL_DCH state or a forward access channel CELL_FACH state.



25 manner in which the rel ease procedure is handl ed depends on the
connection state which can be a dedicated channel CELL DCH state or a
forward access channel CELL_FACH state. 3 [0009] In the dedicated CELL_DCH
state, release takes place as shown in Fig. 1 which is a diagram show ng
t he nessage exchange procedure, Fig. 2 which is the flow diagramas shown
in steps perfornmed at the UTRAN and Fig. 3 which is a flow di agram show ng
the steps perforned at the UE. 5 [0010] Referring to Figs. 1 and 2, the
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10 “COMPLETE) that should be sent by the UE, N308 and 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,
15 at a time t;. When the first COMPLETE message is received, at step 204 the UTRAN

releases all UE dedicated resources for the relevant downlink to the UE.

[0012] The corresponding steps performed at the UE can be further understood with

reference to Fig. 3 in conjunction with Fig. 1. At step 300 the UE receives the RELEASE

message 100 at a time t, and sets a counter V308=0. At stop 302 the UE sends the first
20 COMPLETE message 102 and at step 304 starts the timer T308.

[0013] At step 304 on expiry of T308, V308 is incremented and, if V308<N308 at step 306,

the UE resends the COMPLETE message (step 302) N308 times (such that N308+1 messages

are in fact sent), the second COMPLETE message 104 being sent at time t, and the

(N308+1)" COMPLETE message 106 being sent at time t;. The COMPLETE message is

25 resent multiple times because the procedure is in unacknowledge mode (UM), the number of



the UE resends the COVWPLETE nessage (step 302) N308 tinmes (such that N308+1
nmessages are in fact sent), the second COVWLETE nessage 104 bei ng sent at
time t4 and the (N308+1)i COVPLETE nessage 106 being sent at tine t5. The
COWPLETE nessage is 25 resent nmultiple tlnes because the procedure is in
unacknow edge node (UM, the nunber of 4 “times it is sent bei ng sel ected
to increase the |likelihood of at |east one COWLETE nessage being received
by the UTRAN whil st avoi di ng excessive retransm ssion. [00141 At step 308,
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[0016] There are thus proposed strategies for a method and apparatus for reducing link
10 interference by a link between a user equipment component and an access network
component. A number of such strategies are detailed below.
[0017] Other aspects and features of the proposed strategy will become apparent to those
ordinarily skilled in the art upon review of the following description of specific embodiments
of a method and apparatus for reducing link interference by a link between a user equipment

15 component and an access network component.

[6018] The inveniion is set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Embodiments will now be described, by way of example only, with reference to the
attached drawings, in which:
20 Figure 1 shows a release procedure between a UTRAN and a UE in 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;

25 Figure 4a is a schematic diagram showing an overview of a network and a UE device;



20 Figure 1 shows a rel ease procedure between a UTRAN and a UE in CELL_DCH;
Figure 2 is a fl ow di agram showi ng the steps perforned by the UTRAN duri ng

the release procedure; Figure 3 is a flow diagram show ng steps perforned

by the UE during the rel ease procedure; 25 Figure 4a is a schematic

di agram showi ng an overview of a network and a UE device; 5 Figure 4bis a
bl ock diagramillustrating an enbodi nent of a protocol stack provided in a
UE;, Figure 5 is a flow diagram showi ng, at a high | evel, steps perfornmed by

a UTRAN during a 5glRas% PNA&atyls A6 DHknitBdithehi Jra brAKBEGIck Pfovidee
met hod and appar at us descri bed herein; Figure 6 is a flow diagram

showi ng at a fighsl evel the steps perforned at a UTRAN during a rel ease
procedure according to a second aspect of the method and apparat us

described herein; FLQUES: 74w d@erhh Qb haqrl £ Row héRELD aRANt he
steps perforned atlg UTﬁkN loﬁgb%ordin% t%ﬁg firgﬁgggproachigf@the first

aspect Fi gur fufle b Sidhod haukad-ACiAM SOAMAGsgcf) BloncRli ahd erfphS LB

perfornmed at a according to a second approach of the first aspect;
Figure 9s5is apddipw di agram showing in nore detail the steps perfornmed by
the UTRAN according to a third approach of the first aspect; 15 Figure | (a

is a flow di agramghowsng, fidk fR:Sm S6hdhd atthR&nSLRPSe &ggsfp@ffsmd%tg BTRARAN
according to a fourth approach of the first aspect; Figure 10b is a flow

di agram show fg,{ DR1EERSAGE LQLRBL, Bh séohfFaBEs Of @k RGmb@add ¥ paratus
described herein;
Figure 7 is a flow diagram showing in more detail the steps performed at a UTRAN
10 according to a first approach of the first aspect;
Figure 8 is a flow diagram showing in more detail the steps performed at a UTRAN
according to a second approach 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;
15 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 UE in
20 CELL_FACH state according to a second aspect;
Figure 12 is a flow diagram showing the steps performed at a UE according to a third
aspect; and
Figure 13 is a block diagram illustrating a mobile device, which can act as a UE in
accordance with the approach described herein.

25 The same reference numerals are used in different figures to denote similar elements.



fourth approach of the first aspect; Figure 11 is a diagram show ng a

rel ease procedure between a UTRAN and a UE in 20 CELL_FACH state accordi ng
to a second aspect; Figure 12 is a flow diagram showi ng the steps perforned
at a UE according to a third aspect; andGFigure 13 is a block diagram
illustrating a nobile device, which can act as a UE in accordance with the
approach described herein. 25 The sane reference nunerals are used in
different figures to denote simlar elenments. 6 DETAILED DESCRI PTI ON OF
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10 will become apparent from the following description, are achieved by, in one aspect, a
method and apparatus for reducing link interference by a link between a user equipment
component and an access network component. In other aspects, the 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
15 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 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
20 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.
[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
25 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



conponent as appropriate. [0022] Referring to the drawi ngs, Fig. 4a shows
an overview of a network and a UE device. Clearly in practice there may be
many UE devi ces operating with the network but, for the sake of

sinplicity, Fig. 4a only shows a single UE device 400. For the purposes of

20 illustration, Fig. 4a also shows a netWork 419 having a few conponents.
It will be clear to a person skilled in the art that in practice a network
will include far nore conponents t han those shown. [0023] Fig. 4a shows an
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f0026] 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 UTRAN
performing radio transmission and reception. A UTRAN access point is associated with one
15 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.
[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
20 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 wishes to change the UE configuration it will issue a message to the UE containing a
command to invoke a specific RRC procedure. The RRC 420 layer of the UE decodes this
25 message and initiates the appropriate RRC procedure. Generally when the procedure has been

completed (either successfully or not) then the RRC sends a response message to the UTRAN



UTRAN access point. A UTRAN access point is a conceptual point within the
UTRAN performng radi o transm ssion and reception. A UTRAN access point is

associ ated with one 15 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
si ngl e physical Node B 406 nmay operate as ®more than one cell since it may

operate at nultiple frequencies and/or with nultiple scranbling codes.
[0027] Figure 4b is a block diagramillustrating an enbodi mrent of a
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met hod and 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, for example the downlink.

15 [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 CONNECTION from
CELL_DCH, the downlink channel is switched off. If the UE is still transmitting on the

20 uplink channel it will then read noise where the downlink TPC commands were previously.
As the UE is reading noise, it may interpret this as a “power up” command. As a result a
spike in uplink power can occur, causing 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 time t;, but the uplink is only released

25 by the UE at a later time ts, when the final COMPLETE message has been sent. During this

time, therefore, the UE can read noise where the downlink commands were previously, giving



10 apparatus are applied in connection states such as CELL_DCH where a
radi o or other link between a user equi pnent conponent such as a UE and an
access network conponent such as a UTRAN is provided over a dedicated |ink
channel (e.g. DPCH) in the respective directions, where the |ink channel
power in a first direction, for exanple the uplink power, is controlled by
the link channel in the second direction, for exanple the downlink. 15
[0030] In particular, the downlink nessages include data and additi onal
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can be seen, the downlink is released by the UTRAN at a tinme t3, but the

uplink is Onl Fesre8 85 Bk vidR vk rrsi}g?enwztoalﬁl%a‘j lw‘ﬁicﬁrls b iR &1§grar¥{"f§§d%vlﬁé"ﬁlefs’te@§-|

COWPLETE nessage has been sent. During this tinme, therefore, the UE can

read noi se wherg,Lhe, JOMRANIKAGRETBHS MBLE: RhBYhAH H B!us PN dindchS@e t O
the power spike and interference probl l'emidentified above. The period for

whi ch thi's " QgnuAs, dEREIYR GRS AHS: HAGHISubBchld] Ad s%a&%icvcﬁlﬂé@mféﬁt #308

and N308 as well as t transmssion tine interval (TTI) but can be of the

order of 0.5 ggconds vcor[ngg%%)re By nﬁ&sefgb rf§tt the qgl?%hl%%ﬁior; Rethe Ve dtctibhefor
problem the met hod and apparatus described 5 herein further prOV|d

various 163055'e%rﬁpl%Qh&kk@@ﬁs@ﬁ&@&%&&%@d lﬁ?hﬁ}’& dc{’aﬂf dbbvd,  ABRECEND e LARGOY | bed
in overviewwith reference to Fig. 5 which is a flow di agram show ng t he
steps identifies when the uplink dedicated channels are released. At step 504 when the uplink is
released, the downlink is released immediately or subsequently.
[0033] As described in more detail below, various approaches are provided according to this
aspect in particular for identifying or detecting when the uplink is released. One method is
15 directly, by measuring the uplink power - when the uplink channel is switched off there will a
sharp decrease in received power indicating that the uplink has been released. Alternatively
the UTRAN can monitor for receipt of N308+1 COMPLETE messages. Once the UE has
sent all of these, it will have switched off its uplink. A third approach comprises waiting a
calculated amount of time, based on T308 and N308 after beginning the procedure, when it is
20 known that the uplink channel will have been released. According to a fourth approach the
release 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

25 below.



performed at a UTRAN. At step 500 the rel evant conponent, in this specific
enbodi nent the UTRAN, sends in the direction towards the other conponent,
in this specific enbodinment the UE, a link connection rel ease nessage for
the link connection in the other direction, for 10 exanple the RELEASE
nmessage described in nore detail above. At step 502 the UTRAN identifies
when the uplink dedicated channels are rel eased. At step 504 when the
uplink is released, the downlink is released i medi ately or subsequently.
[00331 As desggosipedcidiiPlohddBt@ishecDBl @I MR AUScRRRE AAG lIRSupahieis pelaved]ed
according to this aspect in particular for identifying or detecting when
the uplink isciekeRaandio REgRRIRA tHeDeridPerding@EL, by shoRdhifFEFShE peRigd edtingpl | nk
power - when the uplink channel is switched off there will a sharp decrease

in received pRWeth thitd] Sakhdd@r bRREdstt DS MRk EiBKniRaSosh @RNayehRas@Ake is below an
Alternatively the UTRAN can nonitor for receipt of N308+1 COVWPLETE

messages. Oncgecthisidladimsd. sent all of these, it will have switched off its
uplink. A third approach conprises waiting a calcul ated anount of tine,

based onsT308[¢ansl NAOBetadd Ak aﬁ%ﬂiuﬂ;ﬂﬁ R GecbRtasPécD 6RM L8derstbtRIwiiH refefen@lio Frown
that the uplink channel will have been released. According to a fourth

approach the ghrhgh@ase REPURGHREsHOR b st peddimb® o€ hangedN .t Quadtdposeo the
acknow edgenent node (AM for the RELEASE and COVPLETE nessages which

woul d prevent yrha Nneefnkar A dldibRh prdetdditd-F TBquies S A eS 602N He AR AN genkifca
could switch off its uplink channel sooner. In case of the fourth approach

appropri at e s{efgighldShes@lss Fol&ahpk @Piaticd Mhatiel R@coﬂﬁ%ﬁﬁtioheﬁbs;a@e MDmevedt ai |
25 bel ow. 10 [00§4] According to the first aspect the downlink is only

rel eased aft egrtidignddRl ki fhiSexh@bi8ATBAmon IRk BSRONGAEINSG CILIA AAGNDInheliitnge of
the period ending at t3 or shortening of the period ending at t5 such that

t3 mat ches orifxReres, fobeimplesths UbfilkCdiRhidnts SHgRBddhhaithaik ihfoesbapRNbe | s
bel ow an acceptabl e threshol d.
downlink direction. Furthermore AM can be used according to the current RELEASE
procedure in CELL,_FACH. Because CELL_FACH relies on common rather than dedicated
channels the uplink and downlink powers are independent such that the power spike and
interference phenomenon docs not oceut.

15 [0036] According to a third aspect, as described in more detail below, the period clapsed at a
user equipment component such as a UE prior to release of the uplink is reduced such that the
interference period is short.

[0037] It will be noted that although, in the specific embodiments, the procedure is discussed
principally in relation to a release procedure commenced at an access network component

20 such as a UTRAN, it is contemplated that the method and apparatus, with suitable
modification, are applicable to a corresponding procedure implemented at a user equipment
component such as a ULE.

[0038] 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

25 steps performed at the UTRAN according to, respectively, the first to fourth approaches of the



5 100351 The nethod and apparatus in a second aspect can be understood wth
reference to Fig. 6 which is a flow diagram show ng the steps perforned at
a UTRAN. At step 600 the UTRAN recognises that the rel ease procedure is
required. At step 602, the UTRAN sends a .yeconfigure nessage, for exanple
a Physical Channel Reconfiguration nessage to nove the UE to another state
for exanple a common |ink channel such as CELL FACH in which the 10 |ink
power in, for exanple, the uplink direction is independent of the link in,

for exanple, hﬁ?asEQ@,VMﬂh K 16 WA is QMowrdd bR IR iAMofaRdandisar pacanedi ng
to the current RELEASE procedure in CELL_FACH Because CELL_FACH relies on

conmon rat herat"aﬂ%ﬂac@@x@in&%@x@fou@th%ﬂ;ﬂ@a{cﬁoﬂﬁ@ﬁkb@hép%. and downlink powers are
i ndependent such that the power spike and interference phenonmenon does not

occur. 15 [ 00fehojArEmRKRL MsthQo ¥id M EldoRBREG he RSt ABRREN, REGleh NOUTDE @/ TRiN |
bel ow, the period elapsed at a user equi pnent conponent such as a UE prior

to release ofschiiea HRLERKE inRsdaBEBCE&AcrfeE BefoRAt AL AP 702MEEUTRASNGEN PEfitdddai S
short. [0037] It will be noted that although, in the specific enbodinents,

the procedur epdrfindl-Septeeadtivebi e IuBRIM Yodd WiBdIAEAn0R bfodndElnedgeappiopageur e
commenced at an access network conmponent 20 such as a UTRAN, it 1Is

cont enpl at ed hhdk: ish@inmRt ppsteans tRPRAKAMAGer, WitfepSist @Bl RIDdidchieRE ifhe ar e
applicable to a correspondi ng procedure inplenented at a user equi pnent

conponent suc{pliaR pawor thO83RLpohhBe MhGdd RRdmarP apRbitheHCRESI RBW Qrtine
first aspect will now be described in nore detail with regards to Figs. 7

to I Ca which @E%Bﬁit@,erisfeé v AAFRIBId SN R kdh B4 Bxddedrabbatidealuels ShePS
performed at the UTRAN according to, respectively, the first to fourth

appr oaches ofcolipfsable, fdrieksitipl@SPABL andBiN o, fak Gep 168 MITRANScRaskd O ddivalgiam
showing in nore detail the steps performed at a UE according to the fourth
appr oachyp of tAemb idoshidSReStased afier the uplink is identified to have been released, no uplink
spike or excessive interference will oceur.
[0040] According to the second approach shown in Fig. &, at step 800 the UTRAN sends the
RELEASE message and at step 802 the UTRAN receives the COMPLETE message. At step
804, if (N308+1) such messages are received (or any other appropriate number corresponding
15 to the number of COMPLETE messages known to be sent by the UE) then at step 806 the
UTRAN releases the downlink. This is because it is known that the UE has finished its
release COMPLETE message sequence and hence will have released its uplink. It will be
noted that in some 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
20 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 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.
25 [0041] 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 step 902 the



[ 00391 Referring firstly to Fig. 7, according to the first approach, at
step 700 the UTRAN sends a RELEASE nessage as described before. At step
702 the UTRAN then nonitors a 5 parameter representative of the uplink
power which can be performed in any appropyiate nmanner as will be apparent
to the skilled reader. At step 704, the UTRAN identifies if the uplink
power or the correspondi ng nonitored paraneter, approaches or drops bel ow
(or, if appropriate, rises above) a threshold val ue which can be a fixed

or variabl e Ve \aids fil 'anmeC;%HBdf 'h%aé?ilﬁed {RfesR@NPhE o Urcthise dd ivhluso,
at step 706, the UTRAN rel eases the downlink. 10 As the downlink is

rel eased aftenpdh@idiRhd RlcaleohfRRL s‘c@ideﬁ& & AR cBBSMekihe BS 8fksideted WHakvik
spi ke or excessive interference will occur. [00401 According to the second

appr oach showgisfqFirdr ex8mpRhis kep chQ crtolag; NdD geighs:)tere RELEASH frEsSSage
and at step 802 the UTRAN receives t LETE nessage. At step 804, if

(N308+1) SUChoﬁﬁ@%@ﬂ?&mﬂwﬁm%%ﬁﬁh%@&%ﬁ@ﬁm@ﬂMmp%Q@&iﬁ@@ﬁﬂﬂ&bﬂk@mﬂﬂﬁhﬁéUB
correspondi ng 15°to the nunber of COVWPLETE nessages known to be sent by the

UE) thensat SheR,&061 LbfioitHRANd dﬁl‘l@@{(ﬁ%aﬂ bendrwlol ddkipenbhte $orltle BCaLSed i t

is known that the UE has finished its release COWLETE nmessage sequence

and hence wi ||, ﬂ?@éé?sn%git @RSE of UFRUR \b}ﬂ&l cantbeWstithat € frof Mc@hrdnitats Jf eSQEE
i nstances not all ETE nessages will be received by the UTRAN sinply

because of thg RAL & R bk Iaﬁ'pr@hﬁ}atbl@tk%\flﬁﬁt@he PR ARAA GRS 904 ROWERABN relehsed
COVPLETE 20 nessage is not received within an expected time or sequence

period rel at egle HALnIGX AR tBe §ePiod BR el EHanit WAl b8 Sdch BL M d, PhenOMioRIQeREEE NY
period at the UE for sending the ETE nessage and the roundtrip tine

between the dgwies §ater'tﬁancé}ncqlrﬁﬁ tbQﬂ@F&%@ FilaAl Whltd iICOMRIRR Fhat TRSERIAINNASE i N
fact been sent. nce even i f not all COWLETE nessages are received, the
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[0041] According to the th approach of the first aspect as shown in Fig.

9, at step 903911&: Q?mte’r’fg%& HANOS b EEL FASE PRS689¢HiN fbhendFMIeF vide s | bed

above and at step 9
example, of the network operator Or user.

[0042] It will be noted that in some instances the UTRAN will send multiple RELEASE

messages. In this case, to accommodate the possibility that the UE may not receive all
i5 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.

[0043] According to the various approaches described with reference to the 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
20 encountered.

[0044] 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 specified in the

25.331 specification.

[0045] According to the fourth approach of the first aspect, as shown in Fig. 10a, at step
25 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



12 UTRAN waits until a tinme period has el apsed corresponding to a UE

rel ease period value after which the release conpl ete sequence at the

ot her conponent can be considered to have finished. For exanple this my
be a period ((N308+1) *T308+G where Gis,a guard period or any other
appropriate neasure of the time taken to send the conpl ete nessages at the
UE. 5 An optional roundtrip or guard period (G can be built in to
conpensate for the tine elapsed in processing at the UE or UTRAN whi ch can

be estimated fdomdBAS HTERLScREs (NBESAMAK. BXENRIQES tiRfefsTR)hd)€he downlink is
approxi mately known at the UTRAN. At step 904 the UTRAN rel eases the

downl i nk onceotinelResd ek Masplk 3§06 td havvbédn rieusseen, therefore, that the
period is selected to be greater than or equal to the period within which

it is known t ket bethidhassitld usbrad@iphbntietRAsQEd hjpSopipleiynlid, aaklicdvaugMig heb,
period can be selected such that if the periods do overlap any spike or

interference khadp |@®cEBEORNHRN GELEASBMefthse, A€ copliadd B skiddiah ackdodidgbeepoi nt
of view, for exanple, of the network operator or user. [0042] It will be

noted that i nNmsQARE th ASNATRCESalddn@ stdh RO, YéldakessRNeblinkl | AdcpldmgRELEADBE seen that
messages. In this case, to accomodate the possibility that the UE may not

receive all e (RELEASRAESBAGESicsING Whibk (HREU TIOAN WabsChvt thb®] (/TN iitt iS
before rel easing the downlink can be triggered at the point at which the

| ast RELEASE mResage tieUSRAinaued itd OOMBL EPAE 6REdi@qlddcd B inéRid @inSely onan
approaches described with reference to the approaches in Figs. 8 and 9, it

W Il be seen ichadwitdp@me@\Witkiapk It Svill 64 636 atht SRS @nld @nkiielsss Rbittinan @0t lity
with or subsequent to the uplink such that the uplink power spike and

interference @ignbObf mAhieQOMMIETEREbssdz 044 hetd wonild be Inge badefitnedoiageniftahat
according to the first to third approaches of the first aspect (Figs 7 to

9) operapi on @kndwiigblreit SmatRCh@BIRM cABEle€arTHREspedifE nRXANTh Bvhids AMpeei bi:ed
in the 25.331 specification.
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.
[6047] 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. At a time t; the
15 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 channels are used such as
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 channe] RACH. At time t3
20 the UTRAN reconfigures to CELL_FACH as well, as a result of which the RRC Connection
Release Procedure can take place in AM. In CELIL_FACH, state channels have a link
channel power in respective directions that is independent of the link channel in the opposite
direction (for example because it relies on common channels). Hence, sending a
reconfiguration instruction rather than proceeding through the release procedure in

25 CELL_DCH ensures that the system moves quickly to a state where uplink spikes cannot

occur, In particular, upon reconfiguration to CELL_FACH at the UE, at time t;, the uplink



[ 0045] According to the fourth approach of the first aspect, as shown in
Fig. 10a, at step 25 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 is.1l3 received fromthe UE, it

rel eases the downlink. It can be seen, therefore, that the downlink is
only rel eased once the uplink is known to have been rel eased. [0046] In
this case the user equipnent is configured appropriately and, as shown in

Fig. 10b, at dsfi@pdlehckeseimesed hahREIEMGE sarssageleadt its uepnlb@0dictieéends
an acknow edgenent 5 nessage to the UTRAN and, at step 1010, rel eases the

upl i nk. Accor giaa@dlyupoh reaiTighRtisERTRIIAFAURE Wosdgoptt enent S AM as a resul t of
whi ch the UTRAN does not need to wait until it is known that the UE has

finished its (GOMILETHTES5RYEhasCGUENCACHD ks & REda@AFkoCAOrer R syt @ irdithe 25.331
acknow edgenent nessage. It will be seen that the UE coul d nonet hel ess

continue to riRcititSion SEOUERER RiveMdbhinpide CQMPLETIE aessagetchit of henmomoul d
be little benefit in doing so if an 10 acknow edgenent node were

i npl enented. dJdlagnedpeGeftha daBiBRaT chiimei ch AM can be inplenmented will be
well known to the skilled reader and is not described in detail here - in

particul ar t hpody pPrageedusited bisce Gadifi itied tRUIE bytfdravesmlaRygESioh And hepapicataocol
stack. [0047] The second aspect of the nmethod and apparatus is described

wi t h ref er encRedBigiregehbdne] ¥obidihg 001 AR ekt BANe afnd3 Ukndetli ons according to
the second aspect. At a tine ti the 15 UTRAN sends a reconfigure nessage

1200 for exanpbsn) pimeshe@hspedianagl mépaonlii gparatd Bricayieed witokefexanmd Eig. the
dedi cated control channel DCCII, instructing the UE to reconfigure to a

conmon |ink chigengla fRk didpain owgieathe steph pTbEltd@oaTBN Aakepnedsthals raseds such
as CELL_FACH At time t2 the UE reconfigures to CELL_FACH and sends a

COVWPLETR messager k02 1RYsLAge Band OFON 3G @B elahsUEh A&Sstép 11202003 BE Gess the
channel RACH. At tine t3 20 the UTRAN reconfigures to CELL_FACH as wel |, as
a result of wiabLEDE rBRexCARNGS LI t@her T308. At step 1204, upon expiry of T308, V308 is

incremented and, at step 1206, if V308 is less than N308 then the sequence returns to step

1202 and the COMPLETE message is resent and T308 restarted. Otherwise, however, at step

1208, a COMPLETE message is sent and at step 1210 uplink is released.

15 [0051] It will be noted that the process differs from that defined in the 25.331 Specification
because if, at step 1206, the value of V308 has reached the value N308, instead of returning
into the process at step 1202, resending the complete message and restarting T308, the
COMPLETE message is sent and the uplink released substantially at the same time. In other
words it is recognised that the additional T308 period which must elapse according to the

20 25.331 specification is unnecessary and in particular extends the uplink period. As a result
the period during which interference by the uplink caused by noise on the downlink being
interpreted as a power-up message is reduced. Accordingly releasing the uplink at the time of
sending the last release complete message in the RELEASE COMPLETE message sequence,
rather than waiting an additional period T308 provide advantages according to the method

25 and apparatus in the fourth aspect. It will be noted that the uplink is released after the

COMPLETE message has been transmitted and so the time of sending the COMPLETE



Rel ease Procedure can take place in AM In CELL_FACH, state channels have a
link channel power in respective directions that is independent of the
| ink channel in the opposite direction (for exanple because it relies on
common channel s). Hence, sending a reconfiysguration instruction rather than
proceedi ng through the rel ease procedure in 25 CELL_DCH ensures that the
system noves quickly to a state where uplink spikes cannot occur. In
particul ar, upon reconfiguration to CELL_FACH at the UE, at tine t2, the
uplink 14 dedicssagedinadiarimelascoatiteht €reasedy tileg@etifRANtIzancstdpe o readheaddci t S
downl i nk dedi cated channels upon reconfiguration to CELL_FACH at
subsequent ti st b teQOW8laydrs. WAbdordng: wdre chet IEALEAGH COMRCHTBascsage edqpase
procedure as set out in the 25.331 specification but transmt power
comrands do notm@appd sendieg ause relbast hempiste naksago aMDMR ledst ofvasshelsent AEREASEhan
dedi cated channels. [0049] It will be noted once again that the UE perforns
nor mal oper at COMPUBTE mespaetaiiteud akssageciaenfl paur@psahannehe pedorsdiMYPLBTEhe
rel evant part of the 25.331 standard. [0050] The third aspect of the nethod
and apparat usmesagtegetinbechnattidn is sefascdneior foaxfirgof the mevdapcinter gl aftck kl@wast
di agram show ng the steps perforned at a UE. At step 1200 the UE receives
10 t he RELEASEEhRSSRGOMPETEehcsa¢808 to a value 0. At step 1202 the UE
sends the COWPLETE nessage and starts tinmer T308. At step 1204, upon expiry
of T308, V308{0082]) Tweinementiedigared,3, Bigwstigps dRI06 dingrand30Biratiglaasshile ldavicdN308
then the sequence returns to step 1202 and the COVPLETE nessage is resent
and T308 r est wititiechn aCt Berik 5@ conperarith té afphaps ad@ BBthods CBMBLETHo N ssage
is sent and at step 1210 uplink is released. 15 [0051] It will be noted
t hat the proceksh diahfeeésplimyorirddiatomiedricaacn devideheM@nle3BdioSpRNI it prdirabdna
because if, at step 1206, the value of V308 has reached the val ue N308,
i nst ead 160f r etvorwryngirelesdt @ninhidigati@c dssccahaviiget 240 A0ideesdnditan gorhinenicoiop| et e
nmessage and restarting T308, the

capabilities. Mobile station 1300 preferably has the capability to communicate with other

computer systems on the Internet. Depending on the exact functionality provided, the
wireless device may be referred to as a data messaging device, a two-way pager, a wircless e-
mail device, a cellular tclephone with data messaging capabilities, a wireless Internet
15 appliance, or a data communication device, as examples.
[0053] Where mobile station 1300 is enabled for two-way communication, it will incorporate
a communication subsystem 1311, including both a receiver 1312 and a transmitter 1314, as
well as associated components such as one or more, preferably embedded or internal, antenna
elements 1316 and 1318, local oscillators (LOs) 1313, and a processing module such as a
20 digital signal processor (DSP) 1320. As will be apparent to those skilled in the field of
communications, the particular design of the communication subsystem 1311 will be
dependent upon the communication network in which the device is intended to operate. For
example, mobile station 1300 may include a communication subsystem 1311 designed to
operate within the Mobitex™ mobile communication system, the DataTAC™ mobile

25 communication system, GPRS network, UMTS network, or EDGE network.



COVMPLETE nessage is sent and the uplink rel eased substantially at the sane
time. In other words it is recognised that the additional T308 period

whi ch nust el apse according to the 20 25. 331 specification is unnecessary
and in particular extends the uplink perigg. As a result the period during
whi ch interference by the uplink caused by noise on the downlink being
interpreted as a power-up nessage is reduced. Accordingly releasing the
uplink at the tine of sending the |ast rel ease conplete nessage in the
RELEASE COVPL BE4message aSegueitments atilalsot haan dymbdihg gpa@anthadgliet o fomakork
period T308 provi de advant ages according to the nmethod 25 and apparatus in
the fourth aspsit .Fot éxawiplel inbRe Mobied ahdBhtaT AE nuplotiakmbiglesali@asl®d iaktieeret he
COWPLETE nessage has been transmtted and so the tine of sending the
COVWPLETE 15 pegsageotiatsiigakenidudtidenafcaumnhuhiie agdtiatah dithmych tiovie getianodnf or
the nessage to reach and be sent by the |ower | ayers. Accordi ng where the

RELEASE COVPLEMT e SERS 1s00hiR) Geweven Rpvofes cSe ithsiugiaged fithst subetibase user
conpl ete nmessage and at | east one subsequent RELEASE COVPLETE nessage
after a pBessagembbileestidn 809, eh apasdmbbikmtithe fhereitro tsuiEENPhbidibbr MestEage,
the link connection is released prior to expiry of the nessage interval
after the | astodREFHRSEa4CGNRLET o Rsaage a GIIODRtwdtkl iWntpunawalio SE gardea 13,
Figure 13 is a block diagramillustrating a nobile device, which can act

as a UE and carrpertcbdile siatibh wilh @oppaliatiustiamnd. meichiogsnonfnefiogu c@smilnitaiod 2,
and which is an exenplary w reless comuni cation device. Mbile station

1300 i s pref efuabloys,as 1Ol hi@gal@yeqdireEfug@SRne ANayNbatks oIl 1 tevérgech aallingg may
| east voice and data comunication capabilities. Mbile station 1300

preferably has dvhigabapabidbilé ptatcd 1GONWNGeGakRe W dabry oih@p otheofipasiosy insyisihg s
on the Internet. Depending on the exact functionality provided, the
W r el es3odevi @entmitafighsrbiethe @dwbek a82a TatsaMBRssag M4devioea)ly aintilaotonay
pager, a wireless e- mail device, a cellular tel ephone with data nmessagi ng
capabi l'i ti es,cafd-sbtrifth &8schl ISIBT B@d can be inserted and ejected like a diskette or PCMCIA card.
The SIM card can have approximately 64K of memory and hold many key configuration
1351, and other information 1353 such as identification, and subscriber related information,
[0055] When required network registration or activation procedures have been completed,
15 mobile station 1300 may send and receive communication signals over the network 1302.
Signals received by antenna 1316 through communication network 1302 are input to receiver
1312, which may perform such common receiver functions as signal amplification, frequency
down conversion, filtering, channel selection and the like, and in the example system shown
in Figure 13, analog to digital (A/D) conversion. A/D conversion of a received signal allows
20 more complex 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 only processes

25 communication signals, but also provides for receiver and transmitter control. For example,



15 appliance, or a data conmuni cation device, as exanples. [0053] Were
nobi |l e station 1300 is enabled for two-way conmunication, it wll

i ncorporate a comunication subsystem 1311, including both a receiver 1312
and a transmtter 1314, as well as associ;ated conponents such as one or
nore, preferably enbedded or internal, antenna elenents 1316 and 1318,

| ocal oscillators (LOs) 1313, and a processing nodul e such as a 20 digital
signal processor (DSP) 1320. As will be apparent to those skilled in the
field of commnpakathRRE to thsmPAEdiE Weadls desdc@lerafi1l el GaRPLiRt ¢ald B8y be
subsystem 1311 will be dependent upon the conmunication network in which
the device i sadapfiendediréiRd 4RI LeomERS gaif0ATRl ByoritRIihflemtatd @MSP3G0. My

i ncl ude a comruni cati on subsystem 1311 designed to operate within the

Mobi t ex" m nopns®@ SleBMURRAt 300 peYSi includes Dati@dNetMoMbigl ®hick 2ontrols the
comuni cati on system GPRS network, UMIS network, or EDGE network. 16

[ 0054] Net wor dveRfiCpSEtidresithd @Rl $ onlunicaliGOfuNakYs, GRNRINGI 40 GattRRA dbeoky pe
of network 1302. For exanple, in the Mbitex and Dat aTAC networks, nobile

station 3300 ¢osani@@hsdre) &€ pe@binich ehoeiekndiSdanéh subldyiieali @3 1 1deMtidrbpreé@tdopn
nunber associated with each npbile station. In UN TS and GPRS net wor ks,

however, netwaBk aR6GR&Sct SitRTSEG A& e@ WbiybeRs SWASE ihD@EpIr 1328 flash moapbi | €
station 1300. A GPRS nobile station therefore requires a subscri ber

identity nodube haSlod aedsAndnibro(REM) 11A2QRAKIERS iBBuEFRRTONeLMEEtkms ViAshout
a valid SiIMcard, a GPRS nobile station will not be fully functional.

Local or non-ssediwpsk COOTURKEARLd O1R32f UpGkEon334, amiodedton@sidiegal Isyok-ehpd r ed
functions (if any) such as "911" energency calling, nay be available, but

nobi | e st ati eom&3Ratwnb kutaestenn aB4(BarddOang adifict devibe AMbYys@nREfendrbING BdsQisted as
i nvol ving 10 communi cations over the network 1302. The SIMinterface 1344

is normgdly sgmlar to a card-slot into which a SIMcard can be inserted
and ejected |ike a diskette or PCMCI A card. The SIMcard can have

appr oxi mat el Yyo¥4K safne BB s@Ightdd GhdWBNYn K8Yure Onf bt t@fmunication-related
functions, whereas other subsystems may provide “resident” or on-device functions. Notably,
some subsystems, such as keyboard 1332 and display 1322, for example, may be used for
both communication-related functions, such as entering a text message for transmission over a
15 communication network, and device-resident functions such as a calculator or task list.
[0058] Operating system software used by the microprocessor 1338 is preferably 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
20 into a volatile memory such as RAM 1326. Received communication signals may also be
stored in RAM 1326.
[0059] As shown, flash memory 1324 can be scgregated 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
25 1324 for their own data storage requirements. Microprocessor 1338, in addition to its

operating system functions, preferably enables exccution of software applications on the



1351, and other information 1353 such as identification, and subscri ber
related information. [0055] When required network registration or
activation procedures have been conpleted, 15 nobile station 1300 may send
and recei ve comuni cation signals over thggnetwork 1302. Signals received
by antenna 1316 through comuni cati on network 1302 are input to receiver
1312, which may perform such comon receiver functions as signal
anplification, frequency down conversion, filtering, channel selection and
the |ike, and niobild fiicexaAnpddeteqyitesm shpipfitation tikal el Badic opdtatiodg ihdudiiggitt al
(A D) conversion. A/D conversion of a received signal allows 20 nore

conpl ex comuidagatia@fd ftid€E tdratniS4tioh aiSicalRID e leRinh0d) AN odeLio dengstdlled be
performed in the DSP 1320. In a simlar manner, signals to be transmtted
ar e pr ocessedmobifc bthtthan gRO0 NAGlaE ahdr@fhc@nfl. € NC ebifdigd f Piwensaippli@iio yndpSke 4320
and input to transmtter 1314 for digital to anal og conversion, frequency
up conver si onperfdnhlt i@formgion angdkgd i(RI) HPlicAanch hdvaRsnd sibiiQno ev@hize bitbmanage
comuni cati on network 1302 via antenna 1318. DSP 1320 not only processes 25
comuni cat i ondg&d gaad sclatiytto ahs 0seprod\thad @sbifcostatic@CREl @, mncot HAansdid, teatail,
control. For exanple, 17 the gains applied to conmmunication signals in
recei ver 1312caendartevains voicté iailsl 3pgbimyntRend adiapéhs eNytuadytone bt Rdretdinaingh
automatic gain control algorithms inplenmented in DSP 1320. [0056] Mobile

station 1300 psef eaddbyatailghie the theandbile E@fInas Eaddite 3338 vhPIvhdfonémol Bick he
overal | operation of the device. Communication functions, including at

| east data aneiw epptieatfon GaIH pieteddblyOREe tRY €bileIth QEHELhdt iBEedidghtC evIRIacaE | ON
subsystem 1311. M croprocessor 1338 also interacts with further device

subsystens sueikclas rtheridil S ayn h3xeferréd asbodiedmr e PIA2data itamnslarm saoessy
menory (RAM 1326, auxiliary input/output (1/0O subsystens 1328, serial

port 1330, keyhgatd siddZonispankerdakd3da thowecRpNNeE 336, wathshombbikangen
comuni cati ons subsystem 1340 and any ot her device subsystens generally
desi gnat ed asuserldcokdépdnding data items stored or associated with a host computer system. Further
applications may also be loaded onto the mobile station 1300 through the network 1302, an
auxiliary I/O subsystem 1328, serial port 1330, short-range communications subsystem 1340
or any other suitable subsystem 1342, and installed by a user in the RAM 1326 or preferably a

15 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
communication applications may enable electronic commerce functions and other such
financial transactions to be performed using the mobile station 1300,

20 [0060} 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 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,

25 which is preferably a complete alphanumeric keyboard or telephone-type keypad, in

conjunction with the display 1322 and possibly an auxiliary /O device 1328. Such composed



[ 00571 Sone of the subsystens shown in Figure 13 perform

comuni cation-related functions, whereas ot her subsystens may provide
"resident” or on-device functions. Notably, sone subsystens, such as
keyboard 1332 and display 1322, for exanphg, may be used for both

communi cation-related functions, such as entering a text nessage for
transm ssion over a 15 comuni cation network, and device-resident functions
such as a calculator or task list. [00581 Qperating system software used by
t he m cropr océssomayl 888 b Srapsreftel alzk v comanedation retwgke tisbghaid catonecasach as
flash nenory 1324, which may instead be a read-only nenory (ROM or

siml ar storagéswleeneit. (not shown). Those skilled in the art wll
appreciate that the operating system specific device applications, or
parts t her eof [006HyI'beoice npomnaritdtipnd, oatdithp2tiomdiondily elaadd 1360 iveshitay, esceph as
RAM 1326. Received communi cation signals may also be stored in RAM 1326.

[ 00591 As shothai, rdctiash sigeato rawoukB 2&:fashly e sepnegat egedkat d384 fahdrsgymbls afoeas
for both conputer progranms 1358 and program data storage 1350, 1352, 1354
and 13565 Thesmsmusibf eneldtbesgarage Hyypescrophdne 8336, t Ah¢maac vojee @g raadiv d&h

all ocate a portion of flash nmenory 25 1324 for their own data storage

requi r enent s. suMysteoprociess ar vol@38essdgn radbedind eubsysteni,tisay dpe batimpigmenyst em
functions, preferably enabl es execution of software applications on the 18
nobi | e st ati onobila sptieddtied.m Aiddugetoiaf ocapplid eighdl cagut apretesdly edcolopléshed
operations, including at |east data and voi ce communication applications
for exanpl e, puinlakilyrtbrongl thy sjpekdrn3idabikssely 22 maphish e sdedtd @nvid80nditation gf
manuf acturing. A preferred software application nay be a personal

i nformati on renagetity (&l Mealdpp pbgatthodulagon of)atheeadall] ot yiikeo vacgaai zdatedd
manage 5 data itens relating to the user of the nobile station such as, but
not |i mited tiprnextiomidr exangdd.endar events, voice nmails, appointnents, and
task itens. Naturally, one or nore nenory stores would be available on the
nobi | e st ati @#062p Seadiportt 138@ isFiguiads, obul®Phdntdy ae iimhgamentGlmba 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 sofiware

i5 application and would extend the capabilitics 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 [0063] 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™ communication module to provide for

25 communication with similarly enabled systems and devices.



Pl M application woul d preferably have the ability to send and receive data
items, via the wreless network 1302. In a preferred enbodi nent, the PIM
data itens are seanm essly 10 integrated, synchronized and updated, via the
wirel ess network 1302, with the nobile stafion wuser's correspondi ng data
itens stored or associated with a host conputer system Further
applications nmay al so be | oaded onto the nobile station 1300 through the
network 1302, an auxiliary 1/0 subsystem 1328, serial port 1330,
short-range corgunvarhinQdse JLBSYSINEM 1s34@s a WE, payodl biedks 1G4 mblude sppbsyst em
1342, and installed by a user in the RAM 1326 or preferably a 15

non-vol atil e gidi eehb®torsbmom) 1R intekedidé boa liay bEtheenr aseo plumess compb338.
Such flexibility in application installation increases the functionality

of the devi ceamivh L8ys piwmkdemgiiBanced on-device functions,

comuni cation-related functions, or both. For exanple, secure

comruni cat i on{mes TEQK QAScARY wEN@hletial tha ahp BhEoRTRINCE forimgténomsnarie

ot her such financial transactions to be perforned using the nobile station

1300. 20 s[ 006Q]ditidhalastghatiasc ERRMABIVCALHANTRAN & UE daf dehdpetdsih bardbarsuofiwas a
text message or web page download will be processed by the comunication

subsyst em 131dr aRgvAré)pWor tainphethe MdGIIORI eRasS@Fiod 33 8cknuhicdfenpnestarnatoh be
further processes the received signal for output to the display 1322, or

al ternati vel yidienadtedukihk k@dpactild @nidendntan d832Pprofrists @lan@k. mobi | e station
1300 may al so conpose data itens such as emai|l nessages for exanple, using

the keyboard 1332, 25 which igmnedienabARmAcaRAATEPhanunmeri c keyboard
or tel ephone-type keypad, in conjunction with the display 1322 and

possi bly an ajgské)i A the kbl 48 %’ L eRifl A8, thgl'!%nﬁ&m&sﬁéén Mscribd e WBh NEYrehden be
transmtted over 'a conmunfcation network rOUg t he comruni cati on

subsyst g 131d...ik0 Qﬁ%diﬁ@ﬁts YiRlLE GOpIU ﬂév@éﬂ:ﬂ PRvidON LA ariQREhMifidRoRf and
nobil e station 1300 1s simlar, excepi that received signals woul d

preferably beapiRubayt B ﬁlaﬁp?}@fﬁ% widat @pshist 9@l thef @bpe of the technique. The
specification and drawings are, accordingly, to be regarded in an illustrative rather than a
restrictive sense.
[0067] It is to be noted that the methods as described have shown steps being carried outin a
15 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 extent the ordering of
the steps as described herein is not intended to be limiting.
[0068] 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
20 have been claimed independently of each other these may be used together with other claimed
features.
[0069] It will further be understood that the method and apparatus described herein can be
applied in relation to any release or similar procedure following steps as set out in any
appropriate standard and between any appropriate user equipment components and access

25 network components or indeed between components of a similar nature in any case where



5 transm ssi on woul d be generated by a m crophone 1336. Alternative voice
or audio |I/0O subsystens, such as a voice nessage recordi ng subsystem may
al so be inplenmented on nobile station 1300. Although voice or audi o signal
output is preferably acconplished primarily through the speaker 1334,

di splay 1322 may al so be used to provide an indication of the identity of
a calling party, the duration of a voice call, or other voice call related
10 information for exanple. [0062] Serial port 1330 in Figure 13, would

normal |y be i gpl&memnkariiie ifrdBftSanilketdngistcadhirolRE 8 Seamk chBA)in thepppesibi | e
station for ich synchronization with a user's desktop conputer (not

shown) may beggesbd fid:€eithetlanibs aibIRRbE @Raliingevi ce conmponent. Such a port
1330 woul d enable a user to set preferences through an external device or

software 15 apphéCRitiRANAREG WaLbdnexd and tichgpaanalbdctibddeteraf nwybiongprist ati on
1300 by providing for information or software downl oads to nobile station

1300 ot her thaRit REQHGRNAM 1812688 or COTRAINI &Gadthd@Nis@eégpirient diheccadst enwak e
downl oad path nmay for exanple be used to |load an encryption key onto the

devi ce t Br ougfhnghodédi£ 6 koddation b8 muRiplcabbecpdndnt bt @dmeRni eahm@ricdtion with
t her eby enabl e secure device comunication. 20 [00631 O her communi cati ons

subsyst ems 134Q,ans#&Hr 8 SuPn@RQk br LBREEBIOMME Galpb@s. subsystem is a
further optional conponent which may provide for comunicati on between
nobil e station 1300 and different systens or devices, which need not
necessarily be simlar devices. For exanple, the subsystem 1340 may
include an infrared device and associated circuits and conponents or a
Bl uet oot hTM comruni cati on nodul e to provide for 25 comunication with
simlarly enabl ed systens and devices. 20 [0064] Wen nobil e device 1300
is used as a UE, protocol stacks 1346 include apparatus and a nethod for
reducing link interference by a |link between a user equi pnment conponent



and an access network conponent. [0065] The skilled reader wll appreciate
that any appropriate manner for inplenenting the 5 additional steps

descri bed above at the UTRAN or UE can be adopted in hardware, software or
firmvare. For exanple the additional identification or acknow edgenent
steps can be inplenented at the respective conponents in any appropriate
manner. EXTENSI ONS AND ALTERNATI VES [ 0066] In the foregoing specification,
the invention has been described with reference to 10 specific enbodi nents

thereof It will, however, be evident thd various nodifications and
changes ey Smade thereto without departing fromthe scope of the
t echni que. e specification and drawi ngs are, accordingly, to be regarded

inan illustrative rather. than a, restrictive sepse 0067] It is.to he

ot ed ¢ hat -t ho Tniy REMOLS radatpd ok TRelereokb b ShaReebstng vier @i Bett: n
15 particular order. However, it would be clear to a person skilled in the
art that tRENSNEEF (4R0)1a1K! 2R 36F8SHBEMRTHEPMRAENE (#¢) CYRPEXIDY FOPRFEIE'Y can
be varied and to that extent the ordering of the steps as described herein
i s not intkmaexpeaene byilinkeiovgr dpdicey ghannelsdngespestive direckens wheralids e a
met hod has been described it is also intended that protection is also
sought f orchaneigvib@eerairy theglist tirection ys controlhed bgtthedirknchadyet én feeaeconsls 20
have been cl ai med i ndependently of each other these may be used together
wi t h ot hediretttorntitke nfeteddicesprisingQdRe stapsvpdrioringtitat ercdrepamaitiobt ood t hat the
met hod and apparatus described herein can be applied in relation to any

rel ease or si MgbAding [ 80EMHILsESIId0titdigiontLMHK 8dnritionWbickhBe AMdssagdBRNOPY | at e
standard and between any appropriate user equi pnent conponents and access

25 networ k comppngediisk ebnhdldeedn bt neeirseimpnents of a simlar nature in
any case where 21
receiving (802) release complete messages in a release complete message
sequence and identifying (804) when the link connection in the first direction
is released when the release complete message sequence is finished,; and

when the link connection in the first direction is identified as released,

refeasing (504) the link connection in the second direction.

2. A method as claimed in claim 1 in which the method is performed at an
access hetwork component (402}, the link connection in the first direction comprises
an uplink from the user equipment component (400) to the access network
component (402) and the link connection in the second direction comprises a
downlink from the access network component (402) to the user equipment

component (400).



power between |links in respect of directions is controlled by the link
channel in the opposite direction where either can be an uplink or
downl i nk. [0070] Furthernore it will be noted that the apparatus descri bed
herein may conprise a single conponent such as a UE or UTRAN or other user
equi pnent or access network 5 conponents, a conbination of nultiple such
conponents for exanple in comunication with one another or a sub-network
or full network of such conmponents. 22 Clains 1. A nethod of reducing |ink
interference by a |ink between a user e@li pment conponent (400) and an
access network conponent (402) conprising connecting the conponents by

| i nks over dedicated channels in respective directions where |ink channel
power in the first djrectiagn. is,controlle the |link.channel .in econd
G recti on. 't he 3y MEtCaLAREhaS T R e Riel Srmp SRR 23
sending (500) in a second direction a |link connection, release nessage (100)
or tha | PRIBIESHACEPTSHIAVENGY fihPoli el GTEEnPOROEECE: Y1t R OBRCIE] diRdl
conpl ete nessages in a release conplete nessage sequence and identifying
(804) wherflarhiing {KO¢bmiedt the link @werqtleatmd?neeélfstowreqt@nréﬁ EQlgaseauiyn t he
rel ease conpl ete nessage sequence is finished; and when the link

connect i ogompatiben of thetpatametarivdth adhiegboldividleed as rel eased, rel easing
(504) the link connection in the second direction. 2. A nethod as clai ned
inclaiml in which the method is perforned at an access network conponent
(402), the link connection in the first direction conprises an uplink from
the user equi pARAIMEPOHREMIn{cH0B)cidit t be 2a6 e8tch etk donnestigo et f<02)
and the link connection in the second direction conprises a

direction is identified as being released (902) when the time period elapsed since
the link connection release message was sent reaches a release period value for

the link connection in the first direction.

5. A method as claimed in claim 4 in which, where multiple link connection
release messages are sent, the time period elapsed is from the sending of the last

link connection release message.

6. A method as claimed in claim 4 or 5 in which the release period value for
the link connection in the first direction comprises the time for a release complete

sequence at the other component.

7. A method as claimed in claim 6 in which the release complete sequence at

the other component comprises sending one or more release complete messages.



downlink fromthe access network conponent (402) to the user equi pnent
conponent (400). 23 3. A nethod as clainmed in claiml or 2 further
conprising nonitoring (702) a paraneter representative of the |ink channel
power in the first direction and identifying (704) when the |ink
connection in the first direction is released by conparison of the
paraneter with a threshold value. 4. A nmethod as clainmed in claiml or 2 in
which the link connection in the first direction is identified as being
rel eased (902) when the time period elaﬁ%ed since the link connection

rel ease nessag e r.el £l Qd. e i
connection in ?h\g@?‘??%g?a cﬂ'sr @%Fﬁ%ﬁn% §F€j”ﬁa§n§¥ﬁ§c‘f‘ %ié&agﬁén{eégésne @Fg?ér%@mlen

whi ch, wher i i ction release nessages are sent, the tine
peri od eIgﬂgggubéhgbgﬁééHgnégﬁﬁgﬁﬁag?p?ﬂ%q1ast | i nk connection rel ease
message. 6. A nethod as clainmed in claim4 or 5 in which the rel ease period
value for the link connection in the first direction conprises the tine
for a rel ease conpl ete sequence at the other conponent. 7. A nmethod as
clai med in cl aPnfeMeHORASHatpRd ineplaiR d iBovpiteil & wiapseraamplete Meesaga sy
conponent conprises sending one or nore rel ease conplete nessages. 24 8. A
met hod as the apaeenaens dichiresegvest withima wieiqo@naeehperied, dhe engraageds vafetred as
further incorporates a nessage guard period. 9. A nethod as clainmed in

cl ai m 1 i semhindhe irélease ebmaplkedte corgsbhgeseqessage in  the sequence is not
received within a sequence period, the nessage is inferred as

10. A method as claimed in any preceding claim in which the components
are connected in CELL_DCH state and the link connection release message

comprises RRC CONNECTION RELEASE representing a release uplink message

from an access network component comprising a UTRAN.

11. A method as claimed in claim 10 in which the link channel power in the
uplink is controlled by a transmit power control (TPC) value received on the

downlink channel.

12. A method as claimed in claim 1 or 2 comprising identifying when the link
connection in the first direction is released (1004) upon receiving an acknowledge

message (1002) from the other component.



sent in the rel ease conpl ete nmessage sequence. 10. A nethod as clained in
any preceding claimin which the conponents are connected in CELL _DCH
state and the |ink connection rel ease nessage conprises RRC CONNECTI ON
RELEASE representing a rel ease uplink nessage from an access network
conponent conprising a UTRAN. 11. A nethod as clainmed in claim10 in which
the link channel power in the wuplink is controlled by a transmt power
control (TPC) value received on the downlink channel. 12. A nethod as
claimed in claim1 or 2 conprising iden??fying when the link connection in
the first direction is released (1004) upon receiving an acknow edge
nmessage (1002) fromthe other conmponent. 25 13. A nobile

t el econmuni cat i,gn rk..c gnent.. for _use on _a nobi t el econmmunicati ons
system the oyatom DEIRIR GIFEMIRNERNR s ot Sor faf R T RS
| east one, access network conponent or user equi pnent c onent, th
component {HEFAGTHVCAIGET Vo aThm AUt REMPEEHSE FMET GreBluea!g Ok Pallsm
14. A conputer ro?ram product conprising code nmeans stored on a conputer
readabl e RPHi ¥mePSF CPRAGGESS NAWRTILERMPRABRAL ek aisat eaY PNt asgRarntothe
performany of the steps of the method of any of clainms 1 to 12. 15. A
conput er SpEWENEAYPeING @rangeditggnplgotand e oretkotohput rrecediogciaim. pr oduct
conprising code neans as clained in claim14.
14. A computer program product comprising code means stored on a
computer readable medium for causing a computer when executing the program to

perform any of the steps of the method of any of claims 1 to 12.

15. A computer operating under the instructions of a computer program

product comprising code means as claimed in claim 14.



