1 APPARATUS AND METHOD FOR HANDLI NG BROADCAST SYSTEM | NFORMATI ON I N
TELECOVMUNI CATI ONS SYSTEM USER EQUI PMENT TECHNI CAL FI ELD [ 0001] The
present idea relates to wireless tel ecommunications services in general
and in particular to apparatus and nmethod for handling broadcast system
information in wreless tel econmuni cati ons system user equi pnment.
BACKGROUND [0002] In many wirel ess tel ecdmuni cati on systens, system
information is broadcast i.e. systeminformation is transmtted froma

transmtter (e.g i 1 [ f the network for receipt
by any appropri a’%gﬁ‘ﬁg\%ﬁgéﬁb &ﬂ%@ﬁﬁbﬁcﬁg Hﬁﬁpgﬁlﬁ@t%ﬁSA%E§MWﬁM hi s
information is information that is conmmon to all appropriate devices

within range; BPHERMATIOMINEEEERONAM IYIGADKYEH ST H (UATRe EQEBMENT
information is typically information about the system and the serving cell
that is sent by the network in a point-to-nultipoint manner; that is the
information is broadcast for receipt by all appropriate devices within
range of the transmtter. [0003] ThedHRrsSALEyErpmy use various techni ques
for transmtting the system information. For instance, the transmtter may
use diversity techniques. Diversity techniques are used to provide a
receiver with several replicas of the sane information-carrying signal.
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in wireless telecommunications system user equipment.

BACKGROUND

[0092] In many wireless telecommunication systems, system information is broadcast
1.e. system information is transmitted from a transmitter (e.g. a base station) forming
part of the network for receipt by any appropriate device in range of the transmitter.
Typically, this information is information that is common to all appropriate devices
within range; thus, it can be sent using a broadcast service. System information is
typically information about the system and the serving cell that is sent by the network
in a point-to-multipoint manner; that is the information is broadcast for receipt by all
appropriate devices within range of the transmitter.

[0003] The fransmitter may use various techniques for transmitting the system
information. For instance, the transmitter may use diversity techniques. Diversity
techniques are used to provide a receiver with several replicas of the same
information-carrying signal. The information signals are affected when they traverse
paths and these signals can be combined at a receiver within a receiving device to
provide a diversity gain. Typical diversity techniques use spatial diversity (e.g. where

more than one antenna is used to transmit and/or more than one antenna is used to



receive a signal) or tinme diversity (e.g. where the sane data is
transmtted nmultiple tinmes or a redundant error code is added or
bit-interleaving is used, so that error bursts may be spread in tine) or a
conbi nati on of the diversity techniques (e.g. spatial and tinme). [0004]
One exanple of a diversity technique is known as Space Tinme Transmt
Diversity (STTD). STTD provides diversity2by transmitting the signal from
two different antennas (spatial diversity), each having the sane

i nformati on but  coded ?ifferently,(t pically coded ortho onalez (time
diversity). USSHY SPEDYHE tHBE GHICFEY (©f- prherd Beeiaer dast iy Ransgdited syliipderent
beconmes nore reliable as STTD provides two Kkinds of diversity: the

physi cal sepdiagsion redurdanienrasoge svidded ospirderdiaybresis tigedanal thaherrort humsss
difference derived froma bit-reversing process provides for tine
diversity. [Gff5be Jiread ectrine) tga dembidati¢abs thekdioasitatechisighesa@y. pp@al afdE) )
receives both signals but with uncorrel ated fadi ng. The UE recel ver
denodul at es eggd). path, summng the two bl ock encoded bits. [0006] One
application that may use diversity techniques such as STTD is the

Uni ver sal Mohjpddn T6lEE [ [ : [ : [ (3G
teleconnunic§t¢oAs éh It ?gﬁ?%(ﬁﬂ?§§¥?%ﬁg&@%2g§%ﬁ§%p%2§§%e ileéaﬁfﬁﬁhée
descri bed. wever echnique is applicable to other el ecomunications
echnol ogi es KGR 45 ETRber S BRI 4S GEHSI B ERSIIG e dip b bore oE
spatial, tine or a conmbination of the two). For nore information on STTD
in the 3G fi 8iféereHeantemgs (spadial dprersied eashthaingsthgnwarcdinpendtion dutt i coded PP
3G TS 25.211 v 5.0.0 (hereinafter referred to as the 25.211 standard), and
i n parti cul adifSeenthofyBcalylcotied oftBIFDelandingedivenity . BsiSg STTOPGERCHding h
STTD encoding). For a nore thorough description of system information as
used in UMISjn thercRRCers@ek fusetddudpm &ERcdBe osd talia¥lebas0s PTIOQrovides two

kinds of diversity: the physical separation of antennas provides space diversity and the

time difference derived from a bit-reversing process provides for time diversity.

[0005] The receiving device (also known as User Equipment (UE)) receives both

signals but with uncorrelated fading. The UE receiver demodulates each path,

summing the two block encoded bits.

[0006] One application that may use diversity techniques such as STTD is the

Universal Mobile Telecommunications System (UMTS) of Third Generation (3G)

telecommunications and it is in this field that the present idea will be described.

However the technique is applicable to other telecommunications technologies that

are emerging and to other diversity techniques (e.g. spatial, time or a combination of

the two). For more information on STTD in the 3G field the reader is referred to the

Standard Specification 3GPP 3G TS 25.211 v 5.0.0 (hereinafter referred to as the

25.211 standard), and in particular Section 5.3.1.1.1 (STTD) and Section 5.3.3.3

(PCCPCH with STTD encoding). For a more thorough description of system

information as used in UMTS, the RRC specification 3GPP TS 25.331, v 5.0.0 (or



3 updated versions) should be consulted, in particular Table 8.1.1:
Specification of systeminformation block characteristics. New system

i nformation bl ocks may be added in the future. 100071 There are thus
proposed strategies for an apparatus and a nethod for handling system
information in wireless tel ecommuni cati ons system user equi pnent. A nunber
of such strategies are detailed bel ow. 108081 Ot her aspects and features of
the proposed strategy will becone apparent to those ordinarily skilled in
the art upon review of, the fol] ow ng description of specific enbodi nents.
BRI EF DESCRI Fﬂlﬂdﬁﬁ?jd‘—efﬁ*ﬂﬁ)mgﬁ PBOBSd: EnpERicHER S Bl FotpasHicaber fbed,
by way of exanmple only, with reference to the attached draw ngs, in which:
Fi gure 1 shov#stgm svervdtiow Wock chapstorikicandNew wystemeipdiiiprméint teskisceay Begur e
2 shows an exanpl e of an arrangenent of broadcast system information as
may be used; dddgdiirethd fiterea fl ow chart illustrating an enbodi nent of the
technique; Figure 4 is a flowchart illustrating a second enbodi nent of

the techni qugnoofii Di€a® thes ﬁro%b&\ﬁ’s@r@ﬁe@esif&ﬂ MSgAtdiOaf 4 el dgobRMAigrRAt  Of
the technique; Figure 6 is a flow chart illustrating a fourth enbodi nént

of the techni W e 7 | iagr ' trati ser
equi pnent de\/S f (k:{glzn & ding%ﬁ@}agn %gf)}%%%eggﬁggfgﬁ%aggﬁSlogﬂétlrézﬁﬂ %S%\}Me‘gﬁprgﬁlg ' gpnﬁé?bf us

and net hods of. Fi,gures.1 to.,6...[00101 The sane reference nunerals are used
in different foisﬁﬂgsgga%fgt’)esc?@ﬁg?t@l&g}i"?{‘?‘flar el enents.

[0008] 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.
BRIEF DESCRIPTION OF THE DRAWINGS
{0009] Embodiments will now be described, by way of example only, with reference
to the attached drawings, in which:
Figure 1 shows an overview of a network and a user equipment device;
Figure 2 shows an cxample of an arrangement of broadcast system
information as may be used;
Figure 3 is a flow chart illustrating an embodiment of the technique;
Figure 4 is a flow chart illustrating a second embodiment of the technique;
Figure 5 is a flow chart illustrating a third embodiment of the technique;
Figure 6 is a flow chart illustrating a fourth embodiment of the technique;
Figure 7 is a block diagram illustrating a user equipment device, which can act
as a UE and co-operate with the apparatus and methods of Figures 1 to 6.
[06G10] The same reference numerals are used in different figures to denote
similar elements.

DETAILED DESCRIPTION OF THE DRAWINGS



DETAI LED DESCRI PTI ON OF THE DRAW NGS 4 [0011] A nethod and apparatus for
handl i ng broadcast systeminformation in wireless teleconmunications
system user equi prment is described. In the follow ng description, for the
pur poses of explanation, nunerous specific details are set forth in order
to provide a thorough understanding of the present invention. It wll be
apparent, however, to one skilled in thedart that the techni que may be
practised without these specific details. In other instances, well-known

structures an vices afe shown in. block diagramformin order to avoid
unnecessari | yl%ggﬁc‘ﬁﬁ“ﬁ]@o‘{ ’F‘ﬂéisﬁpé%aé‘%ﬁfof h%‘"éii‘flgg’ﬁQa%CT%QisiTmﬁhf@rfﬁgéﬁlsmi%%‘%sﬁfi ed
in the foregoi ng Background, and other needs and objects that wll becone
appar ent f r onfelcRemmanicetipresydiescrscpequopmentriedesstibeds elob thy foliowinndescapipett , a
met hod for handling broadcast systeminformation in wreless

t el ecommuni calbi dins paysiwnofuselanagon, pnemndroud spoifitedetaidpect St folle in Pyt oNn
enconpasses apparatus and a conputer-readable nmediumconfigured to carry

out the forgqgeviag sstePSughl Ondasthhdibt &S, the NRedBE hAdkniBY. DR | APbenppLed:, i n
user equi prent tel econmuni cations device, with or without voice

capabi | i ti es,pQfe gt r:(a)flg ISkl Rk 2d R GRS %&ﬁi@g@%ﬂ%ﬁ&%@ﬁ%&v@gﬁ plsg

devi ces. 100131 A W ess conmmuni cat 1 ons operating
a wireless cgr i.cat,ions devi.ce, operatjve to receive Broadca_st syst.em
"nfor mat 1 on FPOA ALy RUE TP HaH R SOt ob R APOES, SN
devi ce, recei \{i ng.first broadcast systeminformation (e.g. a master
i nformati on B YEdag@RifaT i erisemavorbumnseesaray iobrcuEthapissaN Apenorf
itens of further broadcast systeminformation (e.g. system infornation
bl ocks) of pdf@k iTale ngeds identifhesl idehé fecgolngsBhderowdntial othagneadphud abjetty of
itens of further broadcast systeminformation is defined. The device
receives an ithemill become apparent from the following description, are achieved by, in one
aspect, a method for handling broadcast system information in wireless
telecommunications system user equipment. In other aspects, the invention
encompasses apparatus and a computer-readable medium configured to carry out the
foregoing steps. In particular, the method may be implemented in user equipment
telecommunications device, with or without voice capabilities, or other electronic
devices such as handheld or portable devices.
[0013] A wireless communications device, and a method of operating a wireless
communications device, operative to receive broadcast system information from a
network is provided. The method comprises, in the device, receiving first broadcast
system information (e.g. a master information block) defining scheduling information
for a plurality of items of further broadcast system information (e.g. system
information blocks) of potential use to the device. A subset containing a plurality of
items of further broadcast system information is defined. The device receives an item

of further broadcast system information relating to whether transmit diversity is in

use. It is determined whether the device has received all members of the subset of



of further broadcast systeminformation relating to whether transmt
diversity is in wuse. It is determ ned whether the device has received al
menbers of the subset of 5 further broadcast systeminformation. The
device inplenents any changes in transmt diversity as defined by the
further broadcast systeminformation relating to whether transmt
diversity is in use once all nenbers of tHe subset of further broadcast
system information are received. 10014] An alternative nethod conprises

t he device rgﬁﬁ'vinaﬁgirst broadcast. system .information (e.g. a naster

i nf or mati on 6%&5 brppicent syeemalorarheryl hhdevier mrrtenenany gangesgndiagimily of
items of further broadcast systeminformation (e.g. system information

bl ocks). A subEesityenteiingdnby shepfunther bropdesist systars lobrihatiarhestating da ddessher
systeminformation is defined. The device receives an item of further
broadcast sysimemit dif@asitpisiiomse ehat dlhgembershgtietubbstaf Simitier Grosdesst bystd8 i n
use. Wen it is determned that the device has received further broadcast

syst em i nf or nafdr@Btiseh@irk&Gvedt 0 Whet her transmit diversity is in use, the
device waits until a trigger condition is nmet before inplenenting any

changes in tr@efdii A, disks &gxrlﬁﬁqm% ! i d GO e oG ORI L] system  N€
devi ce havi ng[ rg‘{cpei r\I/ec} aﬁ? mer%ers 0 &Fﬁgthseu%ésvg% %Felgg%td%%{r Bﬁ%ggagg%sg m
system i nfor ign. or ii. the | it f si gnhal . receiyed by the device
bei ng deter mqﬁ%)&n?%o%ge‘%e? Bl ﬂﬁ%é”é%é“gblo?I@O‘figl]cﬁﬁfga?%?%ﬁg‘ffﬂygalﬁ?oma on
enbodi ment, there is provided a nmethod and apparatus in which a change in
transmt di vdPsid plyralitynsf offent od Bisder i rogdeagfe Sustem nsdomHSIoN A &1gSystan i s
unlikely to cause a comunication disruption. This is achieved by waiting
ei ther for danfougbsiéan blocks)end vbsétuscnbeninpreoplacasy ofyistrenod fifrtendtiadpasbr
until a received signal quality drops below a threshold. The threshold may
be det er m nedydiymi imfdranmeiph ak idefined. The device receives an item of further broadcast
system information relating to whether transmit diversity is in use. When it is
determined that the device has received further broadcast system information relating
to whether transmit diversity is in use, the device waits until a trigger condition is met
before implementing any changes in transmit diversity. Examples of trigger
conditions are: i. the device having received all members of the subset of further
broadcast system information; or ii. the quality of a signal received by the device
being determined to be below a threshold,
[0015] According to an embodiment, there is provided a method and apparatus in
which a change in transmit diversity is implemented once it is determined that doing
so is unlikely to cause a communication disruption. This is achieved by waiting either
for a subset of items of further broadcast system information or until a received signal
quality drops below a threshold. The threshold may be determined by implementation
detail. The threshold may be determined by the device. The threshold may be

determined by the network. The subset of items of further broadcast system

information contains a plurality of items of further broadcast system information. The



detail. The threshold may be determ ned by the device. The threshold may be
determ ned by the network. The subset of itens of further broadcast system
information contains a plurality of itens of further broadcast system
information. The 6 subset nmay contain less than all itens of further
broadcast systeminformation as defined in the first broadcast system
information. 100161 The subset containing% plurality of itenms of further
broadcast system information may be the itens of further broadcast system
information that are required by the UE in order for the UE to inpl enent
transmit di veVSpgtymay BN ks é%wﬁhﬂ@mm Anfugiher bpraderst seifem igformation as
communi cation disruption may be, for exanple, a delay of user data or a
call drop. A dbwadim &’atﬁrsirbr@mba&lpwtcm inrhymbie?oranyt hing which affects the
user's experience of using the device. O her exanples of a comunication
di sruption wi{obldjeTlappabentcohaiding $Kkillage, rofagans dfOQikdkr | brefdagf sdehiher

broadcast systeminformation that will not result in a comunication
di sruption ifinRehatisadnBefer @el ﬁ@h?r@nﬁhﬁgx Ebr&eni%@e sférﬁ ﬁ"ﬂ%ﬁﬂh @[%\{e&%l ty
are not included in the 'subset of a plurality of furt r oadcast

system i nf or {]?%L% i bf‘ltl]ieemi&l X}%Fly for' I.Ihgrf?E% 1mpliérrr1]§1rt tgqxgaqcaaxsz s@’ ?1' out a.

i nformation are un resul communi-cation on”if
not read before |{]Tﬁgagne€% nﬁtl‘ nge in transm.t diversity &{le not
i ncluded in tf18"%8 PR EOHTRT M n%’ IURRPRICYHF distuptipn may bFu [f&pmple, a
broadcast systeminformation. 100181 Whether a particular itemof further
broadcast systelnafnserdas poncalkdipac Putpsemunigatimedisubier mey basnydegeskish upon
i npl enentation detail. Accordingly, the subset includes but is not limted
to itens of faffiectadhe brevadepstensy st evimg tifeaieniti Gnhdriatmpleslofia comusmication
comuni cation disruption if not read before inplenmenting a change in
transmt disruption will be apparent to the skilled reader.
[0017] Items of further broadcast system information that will not result in a
communication disruption if not read before implementing a change in transmit
diversity are not included in the subset of a plurality of items of further broadcast
system information. Alternatively, items of further broadcast system information that
are unlikely to result in a communication disruption if not read before implementing a
change in transmit diversity are not included in the subset containing a plurality of
items of further broadcast system information.
[0018] Whether a particular item of further broadcast system information is included
in the subset or not depends upon implementation detail. Accordingly, the subset
includes but is not limited to items of further broadcast system information that would
cause communication disruption if not read before implementing a change in transmit
diversity.
[0019] The subset of items of further broadcast system information may be a set of

important items of further broadcast system information. Important items of further

broadcast system information are those that are required for implementing a change in



di versity. [0019] The subset of items of further broadcast system
information may be a set of inportant itens of further broadcast system
information. Inportant itens of further broadcast systeminformation are
those that are required for inplenenting a change in 7 transmt diversity
W t hout causing a comruni cation disruption. By contrast, a |ess inportant
itemof further broadcast systeminformati’on, not in the subset, is
unlikely to cause a comrunication disruption if not read before
implenmenting transmt diversity. [00201 Accordingly, a change in transmt
diversity is tﬁ?ﬁiﬂé‘%ﬁ?r@ﬂy é(‘f’thé?“EBWL'rﬁ BpmopyERetion désTuRiiosn By Sonpeston 1958 t he
user is mnimsed, or when the |likelihood of disruption to the user is

m ni i sed. [ OOWPJtantrites pésurihge bfadgdse Aytitre ifermeties not vadie asbsesyis tlikely
information relating to whether transmt diversity is in use and di scovers
that transm ttodcanse si tcyminsunivatios edistption nftie Aded | bef@econtlanesting tanhit s
broadcast systeminformation (e.g. in UMIS that the STTD setting should be
ot her than hawdrkie, UE is currently set up), the UE continues to read
broadcast systeminformation until a further condition is nmet for

i nstance, untyj 1A~ o] g@%i,s b ner .broadca. :

:nf ormat i OH a[ts)bz@e%%aio%ggﬁgygtche E&hg%ng{egwégstggdl Séglpg%?cﬁ%&t %tZX%hngr@ln%?t of a
e cont 1 gur a9t o2 ¢ T iR B SETUER FeatiR e B St dGs 1Ry edinor
information reglating to whether transmt diversity is in use. For instance,

the UE rel e&&8ertondgihe ier samiBIsefi n 3G this is PCCPCH (Primary Conmon

Control Physical Channel)) and reconfigures it internally. Delaying the
re- conf i gur atfP@] dfrespective of when the UE reads broadcast system information relating to

whether transmit diversity is in use and discovers that transmit diversity is not set up
in the UE in accordance with this broadcast system information (e.g. in UMTS that
the STTD setting should be other than how the UE is currently set up), the UE
continues to read broadcast system information until a further condition is met for
instance, until all items of the subset of further broadcast system information as
required by the UE have been read or until the quality of a received signal falls below
an acceptable level.

[0022] The UE then re-configures itself to be set up as defined in the broadcast
system information relating to whether transmit diversity is in use. For instance, the
UE releases a control channel (in 3G this is PCCPCH (Primary Common Control
Physical Channel)) and reconfigures it internally, Delaying the re-configuration of
the UE until after the further broadcast system information has been read means that
there is not a delay (of for example 120ms) while the UE re-configures itself in
response to the diversity information before subsequent broadcast system information

is read by the UE,



the UE until after the further broadcast systeminformation has been read
nmeans that there is not a delay (of for exanple 120nms) while the UE
re-configures itself in response to the diversity information before
subsequent broadcast systeminformation is read by the UE. 8 [00231
Referring to the draw ngs, Fig. 1 shows an overview of a network and a UE
device. Cearly in practice there may be any UE devices operating with the
network but, for the sake of sinplicity, Fig. 1 only shows a single UE

device 400. For _the purposes of illustration, Fig. | also shows a network
419 havi ng a P8 lcResuHEntosthe drawiggs, | Figel shavey an evervisar ebom nekiark éad el Ehe
art that in practice a network will include far nore conponents than those

shown. [0024]demiqy, CleahongpranticoViere imew befimanydJ E ddviocsageessgnetiwtheloeddlgk
(UTRAN) used in a UMIS system The network 419 as shown in Fig. |

conpri ses thriee, RadhosdletofuikpliSushigt emaly M¥S)s 2sinERCUERNSidRas0a Radihe
Network Controller (RNC) 4. Each RNS 2 has one or nore Node B 6 which are

simlar in f ds@8of PudrBRIEFY AN hbES 2 notvdlrk A9 "Pﬁiviﬂ M, T BHIBnBRECRS
network. User Equi prent UE 400 Ty be nobile wthin t % radi o access

net wor k. Radi.Q:C tions. (1nd. d.by. strai ght de J..nes, i p_Fig.
D are est abl T Unea Ed benpertuRRL At B RLPAVER o RN Rl e fe
UTRAN. [0025] The radiotn?%m%rk controller controls the use and reliability
of the radi o MPESOIPRROMERIHPSERBONS 2. Each RNC may al so connected to a
3G nobil e smﬁtchig% centre 10 (3G M5C) and a 3G servin% GPRS support node
12 (3G SGSN) .[0930 8 Iafhommanovepriew oif sheomdiogiccers metvisl 1 B(E TRANRNED it a1s
its Node B's together make up an RNS 2. A Node B controls one or nore
cells. Each déMITSisystami qlied yetwork 419 as shown in Fig. 1 comprises three Radio Network

Subsystems (RNS) 2. Each RNS has a Radio Network Controller (RNC) 4. Each

RNS 2 has one or more Node B 6 which are similar in function to a Base Transmitter

Station of a GSM radio access network. User Equipment UE 400 may be mobile

within the radio access network. Radio connections (indicated by the straight dotted

lines in Fig. 1) arc established between the UE and one or more of the Node Bs in the

UTRAN.

[0025] The radio network controller controls the use and reliability of the radio

resources within the RNS 2. Each RNC may also connected to a 3G mobile switching

centre 10 (3G MSC) and a 3G serving GPRS support node 12 (3G SGSN).

[0026] An RNC 4 controls one or more Node B's. An RNC plus its Node B's together

make up an RNS 2. A Node B confrols one or more cells. Each cell is uniquely

identified by a frequency and a primary scrambling code (primary CPICH in FDD,

primary CCPCH in TDD).

[0027]} Broadcast system information is transmitted by the network. In UMTS and

other systems, this broadcast system information typically comprises messages called

a master information block (MIB), scheduling biocks (SBs) and a plurality of system



identified by a frequency and a primary scranbling code (primary CPICH in
FDD, primary CCPCH in TDD). [0027] Broadcast systeminformation is
transmtted by the network. In UNITS and other systens, this broadcast
systeminfornation typically conprises messages called a master
information block (MB), scheduling blocks (SBs) and a plurality of system
9 information blocks (SIBs). In IJMIS th® systeminformation el enents are
broadcast in the systemi nf ormati on bl ocks. A systeminformation bl ock

typically groups to her stem.information el ements of the sane nature.
D f ferent sys*f%*ﬁn ? giq?g sh1 I8 Tivalic pastemdnfarmating ckmgniicare oreadeesd

e.g. regarding their repetition rate and the requirenments of user

equi prent t o inethd wreSysoeMationt blogkt.i oh. sypeaR8tfommwion Blockepyeiseliit grdups st
broadcast systeminformation, which first broadcast systeminformation

i ncl udes i nf ctogahérorsysrtahatiilﬁognmorf wlthedts bobatle asdms ysdt@id Diffedsrmatystdin(e. g
the SIBS). Exanples of information relating to further broadcast system

i nformation ghRrmhHeblRkdmad! Blve d%f&%nteélfaiaoterfs%@% 8 rl:lﬁlfg%@i?tré&ﬁtlon
expiration time of the furthér broadcast syst em | nf of ma flags; etc.

System i nfor matroa roods TR T Ser REbpRT BR & S%@é%l#%’?%eﬁ% ?Sﬁaﬁé o
user equl pren e HEB ifigieti fih o oeﬂ‘ge#@%fs%%?h'gﬁ?xa‘ét?ﬁﬁwﬁéi fire SE8eR  ng”
characteristics of the user e prent. For exanple, in UMIS, the further

broadcast sySYERN; M Sﬁﬁﬁiqr’oﬁn‘aﬂﬁ“@ apipEyateitelsfing to rerthere dreadeast ob ¥R ng

information for each SIB: Block type e.g. SIBI Systeminformation
el ement s information {(e.g the SIBs). Examples of information relating to further broadcast

system information are: type (e.g. SIB1, SIB2 etc.); scheduling information;
expiration time of the further broadcast system information; flags; etc. Scheduling
blocks (SBs) may also occur as part of the first broadcast system information.
[0029] The further broadcast system information (e.g. the SIBs) typically include the
system information to be acted upon by the user equipment e.g. the information
elements that determine the operating characteristics of the user equipment. For
example, in UMTS, the further broadcast system information (the SIBs) typically
includes the following information for each SIB:

e Block type e.g. SIBI

¢ System information elements

¢ Optional Expiration time

¢ Optional Value tag
[0030] The further broadcast system information is transmitted separately from the
first broadcast system information, although it may be transmifted on the same
channel or a separate channel. For instance, in UMTS, the first broadcast system

information (e.g. the MIB) is broadcast on the BCCH (Broadcast Control CHannel)



Optional Expiration tinme Optional Value tag [00301 The further broadcast
systeminformation is transmtted separately fromthe first broadcast
systeminformation, although it nay be transmtted on the sane channel or
a separate channel. For instance, in UMIS, the first broadcast system
information (e.g. the MB) is broadcast on the BCCH (Broadcast Control
CHanrel) 10 1ogical channel and the furth@r broadcast system i nfornation
(the SIBs) are typically transmtted on the sane channel. (0031] Broadcast
systeminformatjon.is typ y sent according to a certain schedule. Sone
bl ocks may bel8Eat chippd a@fittgﬁ“ﬁ figrhen beradesss systera infoRBaiere(the SHEY arebyRfqally
fixed, but it may be adjustable by the UTRAN according to the current

| oadi ng si t udtdngnittediim tbeparovr:hteemeh great deal of flexibility for air

i nterface managenent. User equiprment nmay find out the schedul e of the
further broad683l] Bipadem $yfeai Mibintubiotds §pidalie s&ltBsordfngamatdagaihistBdédule.
broadcast systeminformation (e.g. the MB or SB) so the user equi pnent

can wake up afghd %@kmaweyseﬁméﬁe bhQCHan iothere e s%ﬁéd&&sondt%ﬁmy ARe®f
t he ot hers. (0032] Typically the blocks are arranged as a tree (for exanple

as shown in Otf%éxébc(ﬁiﬁf é'?tbhéb?ﬁfc? WRAY %kérﬁ&nﬁggto {hle QUL En A @?@gé ns,ztgﬁ) en.a

limted nunber n practice or fewer

et ot o 0SSl oo o ke 5 e
recei ved and decoded first. pically the location of a master information
bl ock is easyn#ohng pel the é?heéié} erfbﬁtfmﬂtﬁ’f Heaadeaft gEsteraaniordeiamg-& dire SBeanpl e

t he FDD node of UMIS, the M B has a predefined repetition rate (8), and a
from the first broadcast system information (e.g. the MIB or SB) so the user

equipment can wake up and receive only those blocks it needs and skip reception of
the others.

[0032] Typically the blocks are arranged as a tree (for example as shown in FIG. 2).
(For the sake of simplicity, Figure 2 only shows a limited number of SBs and SIBs.
In practice more or fewer SIBs may be referenced by each MIB or SB.) This tree
starts from the first broadcast system information 202 (e.g. a master information block
(MIB)), which is received and decoded first. Typically the location of a master
information block is easy for the user equipment to determine. Considering for
example the FDD mode of UMTS, the MIB has a predefined repetition rate (8), and a
position (0) within the repetition cycle. This means that once user equipment knows
the current frame number (this information typically being sent in every block), it can
compute the cell system frame number (SFN) mod 8, and find out the position of this
block within the 8-block rotation. In the TDD mode, the MIB repetition cycle can be
8, 16, or 32 frames. In TDD, typically the value that the UTRAN is using is not

signaled; the UE determines it by trial and error.



position (0) within the repetition cycle. This neans that once user

equi pnent knows the current franme nunber (this information typically being
sent in every block), it can conpute the cell systemframe nunber (SFN)
nod 8, and find out the position of this block within the 8-block
rotation. In the TDD node, the MB repetition cycle can be 8, 16, or 32
frames. In TDD, typically the value that #he UTRAN i s using is not
signaled; the UE determines it by trial and error. 11 10033] The MB

i ndi cates the | ent%3 and the schedul e of further broadcast system

i nformation 284331 Bingsates ghe yleptty adgde schedude plifuriher brragaase sxttem

system information 204 (e.g. the SIBS) contain the actual system
i nformati on figformatien 30e (c.QEai sumber pOrdtiey. SIB. flihiss furbirep altoaditasts ypttem
i nfonnation 202 may al so include one or nore SBs for which the MB may

al so cont ai n iné&frevgoe @04relgsthieesiBE) aghtaihtheaemal SRtenAiFoinh@iodBsr WRYchoihve
references and scheduling information for the further broadcast system

i nformation 204 i ﬁmogﬁoﬁﬁé‘e'l“h@f%?)broéﬁwﬁ S'}rﬁeigl\@;%rﬁﬁﬁoﬁ A tmaybefl&ﬁﬁlﬁﬁl%lE ongstem

information 202 (e.g. the schedul |ng information for a

i ncluded onl y,,i trQeSIE%\é Bo c}g{:}gc}e onI G ﬁ%gsall Ty glm'e?ergl nsaﬁcpd;%h%(c{u?%ghe

its nmenory so t can oC nee
rest. This ar.range ve ower and | so 0 he . UTRAN. wi

bossi bi 11ty CBRdatTone, BEcSTT T g2° e tiieeh e SLOR e SUCHMaiE: Fieeq

| ater, as is |ikely 00341 If_ user equi pment finds schedul es of blocks it

does not recJ@ﬁh?é’lO? capfesystesy mfrnatign3Pé (eBentheObHdy. (dws ie§IN e fiwitt h

updat ed protocol software can, however, use these. |If user equipnent
noti ces that brorsicsstsgsiangnfommitien pehtey thoeshedoling imditrotutivh doist BEslubhey bsed
by the UTRAN, it nmay delete the stored schedule and start building the
schedul i ng t riegudglednly bege MIBG die@Nh8BM Bhe UE maintains this tree in its memory
so that it can decode only those blocks it needs and skip the rest. This arrangement
saves power and also provides the UTRAN with the possibility fo add new types of
SIBs to the protocol if such are needed later, as is likely.
[0034] If user equipment finds schedules of blocks it does not recognize, it may
simply ignore them. Other user equipment with updated protocol software can,
however, use these. If user equipment notices that the schedule in its memory does not
match the schedule used by the UTRAN, it may delete the stored schedule and start
building the scheduling tree again beginning from the MIB.
[6035] The network may indicate that some information in a SIB has changed by
setting an update flag (value tag) in a higher block; that is, in the same block that
contains the schedule for this block. Once this tag changes, the user equipment knows
that it should recover the corresponding system information again.
[0036] In 3G systems, SIBs are broadcast on the Primary Common Control Physical

Channel (PCCPCH). PCCPCH is the physical channel on which system information

is broadcast. In 3G systems, the PCCPCH carries the BCH transport channel, which



[ 0035] The network may indicate that sonme information in a SIB has changed
by setting an update flag (value tag) in a higher block; that is, in the
sanme block that contains the schedule for this block. Once this tag
changes, the user equi pnent knows that it should recover the correspondi ng
systeminformation again. [0036] In 3G systens, SIBs are broadcast on the
Primary Common Control Physical Channel FPCCPCH). PCCPCH i s the physi cal
channel on which systeminformation is broadcast. In 3G systens, the

PCCPCH carries the BCH tra channel, which 12 in turn carries the
BCCH | ogi cal ‘CHYFhEfTesig §§%%ﬁw?£tqh8ﬁle#-e|%ﬁﬁeﬁbHtf@%@pﬁ@}atmg it e ether
diversity is in use (e.g. STTD) is broadcast in SIB 5 or 6 (according to
the 25.331 Stadsedrdiversitorns wsy (e STAANSarbraaddast hie H1B teorUE(asserding to the
information in SIBS). [00371 The UE device is operative to receive
broadcast sysiSeiflistfrolardif ISOBO s ramtransmiekuvdriek. thd DE Wdes ndeeiakes id BIEI).
broadcast systeminformation (202) relating to broadcast system

i nformation, [06&7]fTHSUEDIQAGCRSIpesitSal effiRd BRIUOR: (48 ifebhiifg frohhe

scheduling information for a plurality of itens of further broadcast system

information (204)q0f _T%%%Eorécgl%ey%réteb%ad Is{?’%%/stg n; 5(2}21%&%25@?2%&&3&1@ to

scheduling information contained in the firs roa

i nformation, e t hen nitors .f further broadcast syst j nf or.mation

(204) " SubsedUeRET oY el Ve et et G oSS S YRE R PAPbAFET BN of

potential use to the devicge, the scheduling of which is defined in the

first broadcdl® SSRRSERE | iRfOMAHER dRT & RBVEEYI Qe itgms cpinfirther iieadsast gysem

devi ce has received further broadcast systeminformation relating to

whet her trandiormatiing €208 t9f pse i this&IE Thes SIBs)r edpactriones of tivhephadnbng

device receives the further broadcast systeminformation relating to

whet her t r ansmiotmationescsitdiyed i the fitss @roatibet Misterfl @hfaytatiomp LiRMER thangnaniediange

in transmt diversity decoding in the UE until after
for further broadcast system information (204). Subsequent to receiving the further
broadcast system information of potential use to the device, the scheduling of which is
defined in the first broadcast system information, the device determines whether the
device has received further broadcast system information relating to whether transmit
diversity is in use. Thus, irrespective of when the device receives the further
broadcast system information relating to whether transmit diversity is in use, the UE
delays implementing a change in transmit diversity decoding in the UE until after
receipt of the items of further broadcast system information of use to the UE or of
potential use to the UE, the scheduling of which is defined in the first broadcast
system information. Subsequent to the UE having received the items of further
broadcast system information (204) of use to the UE or of potential use to the UE and
as scheduled in the first broadcast system information (202), the UE re-configures

itself to implement changes in transmit diversity decoding as defined by the broadcast

system information relating to whether transmit diversity is in use.



recei pt of the itens of further broadcast systeminformation of use to the
UE or of potential use to the UE, the scheduling of which is defined in
the first broadcast systeminformation. Subsequent to the UE having
received the itens of further broadcast systeminformation (204) of use to
the UE or of potential use to the UE and _as scheduled in the first

br oadcast systeminformation (202), the UE?re-configures itself to

i npl enent changes in transmt diversity decoding as defined by the

broadcast sy, informatign relating t het her, transmt diversity is in
use. 13 [003@?5@} %&P@g?si%ﬁawf amomgre@wraﬁlt&%@a#@ﬁwsf tgifipdy the U
technique. Initially the UE may not know what transmt diversity

t echni que, i fmanpot knovwpwhagrangad diversipvaaemiew, dany, Bhbemgtused eragsmissions
Therefore, when the UE initiates operation, it first sets up with a

di versity setfriémgh¢ seteprid00hercfoe, whanpled,E sayiatehepdafianlit fitsnistts alp sigh aup
is that transmt diversity is set to ON e.g. the UE inplenents decodi ng

operations religdérkifgsdt@ng (sBRSIU0YH. Foi MeMFIE Kadfek AdTRu1ORE @ skt pSistigatiiRbAAENt
STTD. [0039] Next, the UE nonitors br ngjdcas%31 system i nfor rratpison

302) . For i ey ey o FETRU PR D Q1A IRE FP-R0R LERTR G VSR T

302). For instance, the UE rea the

t hen obtains fr. e fir groadca t information the scheduling

i nformation f‘%\?&m dutil?ﬁ%%fau r‘sotgdglé’i?m{é\é?te[ﬁn information (step 304) (e.g.

for the SIBS) %#ﬁ(ﬁo% &ge EJE t hen defines a subset of items of further

broadcast sydPEMIiNPor thst ¥ Brimonligrs fropdsyst sypiemsimatation trangmissions fow fifgr

broadcast systeminformation consists of the itens of further broadcast

syst em i nf or rbaadeast isistermwiniitrohatien ahd réadsghisdstiemtiRe aFoomstiinse,upt iLdh réaids not

read before inplenenting a change in transmt diversity. Such a

conmmuni cat i ortha MiBuptnidoRBmaf tassnaittedmiihe CAE i then ddlats. frémethe first broadcast
system information the scheduling information for the further broadcast system
information (step 304) (e.g. for the SIBs).
[0040] The UE then defines a subset of items of further broadcast system information
(step 305). The subset of items of further broadcast system information consists of
the items of further broadcast system information that would result in a
communication disruption if not read before implementing a change in fransmit
diversity. Such a communication disruption may be a communication delay. The
subset is determined according to the specific implementation present in the UE. The
subset of items of further broadcast system information comprises a plurality of items
of further broadcast information. The subset of items of further broadcast system
information may consist of fewer items than the total set of further broadcast
information.
[0041] The UE then monitors broadcast system information for the further broadcast

system information and reads appropriate further broadcast system information (the

scheduling of which is set out in the first broadcast system information) as the further



subset is determ ned according to the specific inplenentation present in
the UE. The subset of itens of further broadcast systeminformation
conprises a plurality of items of further broadcast information. The
subset of itens of further broadcast system information may consi st of
fewer itenms than the total set of further broadcast information. [0041]
The UE then nonitors broadcast systeminfédfmation for the further broadcast
systeminformation and reads appropriate further broadcast system
information (the, scheduli of . which iis set out in the first broadcast
syst em i nf or nPRYES NSTefh BIPTRI08Y 1S Facel Hidoipatil) s yieehE| SepBRyRst PP gRORIET
received (step 306). The UE continues to nonitor and read all appropriate
further broadddstcad bt anpromfass Rutheobraadeadt sabtemi inrrsagpn sl al ttsswst ofothe
further broadcast systeminformation as required by the UE and as

schedul ed i n subectf of Strtlarobxdedskt systraminfofmonivat koreqrigedr Bg ethe e0E( s fas
308). Thus the UE now has all the further broadcast systeminformation
(and hence sysheliled ifBE MRt ibdehdehR TRAES)inLRAE6Hh B EoevddRsiep J0RP! BN
change of transmit diversity settings w thout causing a comunication

di srupti on. i recel.nt 4.qf f d y st )i I, Qn,
the UE may i ?%Feﬂn%?]tﬁﬁnﬁﬁf 1alr%t E&erpl%br%% caétt sgétgﬁe%&gﬁipé?ngﬁdoﬁég%%&%
appropriate (; 09).,..10042] Once the UE has received al] itens of the
arbset of furtiogRafppdisehdty Bablhy dhafs hutflnn i Reltaed! rihET e emin
det er m nes whet her aqy of the further broadcast systeminformation

recei ved rel 364988 HOYhSHSIER gemaucalign gisrantyn, ~ Ppring repgs addhe furthesn
the operation of the UE as far as any changing of transmt diversity
settings is beeatsetingeicanasomidtneyvide UE miyl impemappmecivathedbiopdedse ssskérh | ed
person that in practice the UE applies the other systeminformation
elenents it haSrmetimi asegppapriapnseproa).e

[0042] Once the UE has received all items of the subset of further broadcast system
information (step 308), the UE then determines whether any of the further broadcast
system information received relates to transmit diversity (step 310). If it does not,
then the operation of the UE as far as any changing of transmit diversity settings is
concerned ends. However it will be appreciated by the skilled person that in practice
the UE applies the other system information elements it has received as appropriate
(step 312). However this operation will not be described further as it is not of concern
to the transmit diversity settings of the UE and so the flow chart of Figure 3 does not
elaborate on this aspect of step 312.

[0043]) When the UE determined that further broadcast system information relating to
transmit diversity has been received (step 310) the UE determines whether the
received information relating to transmit diversity is the same as the current diversity
set up of the UE (step 314). If the received information relating to transmit diversity
is the same as the current diversity set up of the UE (step 314), then the UE returns to

monitor the broadcast system information for first broadcast system information (step



(step 312). However this operation will not be described further as it is
not of concern to the transmt diversity settings of the UE and so the
flow chart of Figure 3 does not elaborate on this aspect of step 312.

[ 0043] When the UE determ ned that further broadcast systeminformation
relating to transmt diversity has been received (step 310) the UE
determines whether the received informati®dn relating to transmit diversity
is the sane as the current diversity set up of the UE (step 314). If the
recei ved inform?tion relating to transmt diversity is the sanme as the
current di verdi%r et fuihen propgasyeystese épfonmation (st AohafterEaprlyine 8y wgher
noni tor the broadcast systeminformation for first broadcast system

i nformation ($sEep nbmeoe) elsmentsr(stepdiBer broadcast system i nformation
(step 306) after applying any other systeminformation elenments (step
312). [0044] [ob44jhie theeedivaedinforhatioatrtiating & aiishgt diveditansmattthelkanes & fhy 1S
not the sanme as the <current diversity set up of the UE (step 314), then

the UE appli esinfchedNemitdisvess ot he BBt (LIPS 145188 FEOYE g@%@g HRARNY §RGrstihe
new diversity setting, the UE returns to nonitor the broadcast system

information faf. fi 0 i.nformdti : 0] r.. for. .
further br oadsg alsnlg @%@P Z@n %ﬁ%ﬁa&?gﬁi}{ %ﬁ?&e@p&gg%}f g(fqggﬁgggrr%?uﬁg tgr%%%l}ltoé ay
the UE initigted at step 300 with . transmt diversity sef to . ON (e Wt h
STTD enabl edyhé Rl b S R sy S Syttt FHT P HRCrBRU@H it oD of
relating to transmt_diversi té is compared with this setting. Say the
recei ved systigiurihas padaasiorysereiméarmatien &temi@o transmit diversity
indicates that a transmt diversity technique should not be used (e.g. the
i nformati on d0eddior istance,mgy tloe UEangimidd at diep08ivtith iransset diversFALSHEY O hen
step 314 is answered in the negative and the UE then at step 316 applies
the new di versigt wiheSTTDGerabRd).i Mt kibs 38%amRl Rcéibed WstethsialrBStion element
relating fo transmit diversity is compared with this setting, Say the received system
information element relating to transmit diversity indicates that a transmit diversity
technique should not be used (e.g. the information element relating to transmit
diversity is set to FALSE), then step 314 is answered in the negative and the UE then
at step 316 applies the new diversity setting i.e. in this example the UE disables
STTD. The UE, once reconfigured in this manner, then does not apply STTD to
signals subsequently received by the UE.
[0046] Application of the new diversity settings at step 316 may for example
comprise releasing a channel such as the PCCPCH channel and setting up a new
PCCPCH channel with the new settings. Alternatively, the new settings may be
applied without releasing a channel such as the PCCPCH channel. A channel may be
reconfigured with the new settings without releasing the channel.
[0047] Transmission Time Interval (TTI) is defined as the inter-arrival time of

Transport Block Sets (TBSs), and is equal to the periodicity at which a Transport

Block Set is transferred by the physical layer on the radio interface. It is a multiple of



STTD. The UE, once reconfigured in this manner, then does not apply STTD to
signal s subsequently received by the UE. [0046] Application of the new
diversity settings at step 316 may for exanple conprise releasing a
channel such as the PCCPCH channel and setting up a new PCCPCH channel
with the new settings. Alternatively, the new settings nmay be applied

wi thout rel easing a channel such as the PYPCH channel. A channel may be
reconfigured with the neM/settlngs wi t hout rel easing the channel. [0047]
Transm ssion TJine |nterval (TTI) is defined as the inter-arrival tinme of
Transport Bl o€k ‘@Qf@“‘("l*B@éI)?awa&é’eTl%d &¢i&al Oy thedengdly phane REy (Radiankrasie)h
Transport Block Set is transferred by the physical |ayer on the radio
interface. |tThaMaGr{MedigmeAedesy Eontrple dafiviirsrome TranepdreBldckgeper thoghyscay.
10ns, the length of one RF (Radio Frane)). The MAC (Medi um Access Control)
del i vers one liyarsporTTBlogkachet if UMTRE JIBY aictabadchaye 2oy ays dd PCCPCH.
practice in UMIS, SIBs are broadcast in 20ms TTls on PCCPCH  Every SO a

M B i s schedutrgy ®ochst hayrd t@Q@E&ﬁﬂ[edVVhﬁch 13 Y tope R %h{‘gng' S?;ﬁg&)hn | pdbicgt es
which TTls (indexed by an SFN 0...4095) contain which In a glven

scenario, t h‘%n&i’éﬁt@?%&hcﬁﬁsa(ﬁﬂhe)?&?%y aﬁ%%@@ Eeontdh SvilTBY Sﬁ?s af & Rfen

result of receiving a nessage such nnecti on etup o

Radi oBear er Rel ease that.. chapges th ate fromldle t FACH or
from Cel | DCHCPETCelthe Px?u@u@cdgm%fagi %ég%h?%@l?ten%.ﬂehsrfaw ?%gh@ L S
broadcast TTls. So, for instance, if the UE is waiting for SIG 1, 3, and
5, it may be MR YINAG fIBESSa¥d SHEhcé RB&IGasnectipnSempoor Beg1erRaleases §oit
10048] Figure 4 shows a further enbodi ment of the invention. The sane
reference nuherges shhalke stefrous Blle oCedlt EACH batfroar €ellhBShne Ca FAGHe

previ ously described. In

The SIBs the UE is waiting for just arrive in broadcast TTIs. So, for instance, if the
UE is waiting for SIBs 1, 3, and 5, it may be waiting for and hence monitor TTIs 500,
510, 512 and 550

[0048] Figure 4 shows a further embodiment of the invention. The same reference
numerals have been used for steps that are the same as those previously described. In
this embodiment, the application of a new transmit diversity setting is triggered either
by all items of the subset of further broadcast system information (e.g. SIBs) being
received (step 308) or by the quality of the received signal falling below a threshold.
The process includes a second branch comprising step 360, a determination of
whether the quality of the received signal is below a threshold. If this is determined
to be so, the device checks whether any of the further broadcast system information
received so far relates to transmit diversity (step 310) and, if so, determines whether
the received transmit diversity information is the same as or different from the current
transmit diversity setting of the device (step 314). If the received transmit diversity

information is different from the current transmit diversity setting of the device, the

device implements the new diversity setting (step 316).



this enbodi ment, the application of a new transmt diversity setting is
triggered either by all itens of the subset of further broadcast system
information (e.g. SIBs) being received (step 308) or by the quality of the
received signal falling below a threshold. The process includes a second
branch conprising step 360, a determ nation of whether the quality of the
received signal is below a threshold. If this is deternined to be so, the
devi ce checks whether any of the further broadcast system i nfornmation
received so far relates to transmt diversity (step 3 10) and, if so,

det er mi nes wHBPHHrThushén thecagopad cnybadismgnt adilﬁéﬂéﬁt‘% it} Figirerdt iifohei sendhds same
as or different fromthe current transmt diversity setting of the device
(step 314). Istronpeheres potenthitiomndwiftctdiewtgsi styengimbypusiag ko mcosedistdter font
fromthe current transmt diversity setting of the device, the device

i npl ement's t hie rigwereliy ey Sésk yliledy ttb Ngakt &t epdidihg rddonflgdRAR)L Jhuse thishine
second enbodinent as illustrated in Figure 4, % the signal is strong,

then a pot entd;alsilyoss rfgs Wi Qﬁtxﬂcﬁﬁ%‘ 0? 'tl&inﬁlbséttJﬁﬂHﬁQ i a&éﬁ%}%%st@ﬁl iR RaLEST

status for the di'versity 1s |ess y to matter VOl

reconfigurati f the transm iyersit. S unti ns of the

subset of furnft8 e?l & ﬁqca@f”cgyé Segolefﬂﬁfrgfﬁéf‘? tﬁ}crc 8d3‘5’vb‘{f tﬁvaaé\g Yhas

been received th r ef or ovi des adva over ~reconfig r|n the devi ce
cHis dentre i

at the tine CHEPPEHIMERCicyiEsehdte WPs HPIRAL S hs S M i Rgnation Telalng i t
di versity has been received. QOOSO] However, if the signal st rengt his
weak, del ayi hytremenit dyersity has Beangacaresy. result in nore lost blocks than
applying it straight away. Avoiding the delay involved wth reconfiguring
the transm t [@I5p¢rSovyvesetft hegigfal tshengik ik cecalipyelagingatht wecmifguratieadnmg t he
required SIBs take |onger and so, according to the second enbodi ment, the
reconfi gur at r@0ltef niohe1dst BIOSKE thafl by gy Sistiysts@iitiad@y Ofavoien S8\ fedryTBYolabE0 be
with reconfiguring the transmit diversity setting of the device may actually make
reading the required SIBs take longer and so, according to the second embodiment,
the reconfiguration of the transmit diversity seiting of the device may also be
triggered when the quality of the received signal falls below a threshold. If the
device determines that it is using the wrong transmit diversity setting, the device
determines whether it should reconfigure now or delay that reconfiguration. If the
quality of the received signal (c.g. the PCCPCH channel) is deemed to be poor (step
360), then the device applies the reconfiguration now. If the quality of the signal is
deemed to be above a threshold, then the device delays applying the reconfiguration
of the transmit diversity setting until all items of the subset of further broadcast
system information is received or the quality of the received signal falls below a
threshold.

[0051] Poor quality can be defined in a number of ways, and these may be combined

together to provide additional quality measures. The quality of the received signal



triggered when the quality of the received signal falls below a threshold.
If the device determnes that it is using the wong transmt diversity
setting, the device determ nes whether it should reconfigure now or del ay
that reconfiguration. If the quality of the received signal (e.g. the
PCCPCH channel ) is deened to be poor (step 360), then the device applies
the reconfiguration now If the quality of8the signal is deened to be
above a threshold, then the device delays applying the reconfiguration of
the transmt dlverS|ty setting until all itens of the subset of further
broadcast sy$iBEVIREHPHEEFENNES 1 bepheaupbetHavayialbior gxamplenae qgaliyvdd
signal falls below a threshold. [0051] Poor quality can be defined in a
nunber of waytss signel mitebedetaynibed swnbiimeth atfogettrert thofgloswigle addi ti ona
quality neasures. The quality of the received signal 18 strength may be
determned in any of a dukrbgningthovaysess bolat@xevepled, fob Bearfptg ity of the
signal may be determ ned according to at |east one of the follow ng: a)

determ ning the successyof datg, rb%sema& hiu%r b@é@@@ée@vcd' Lfof fex fEaElnbt'hQCks
have been received (for exanple on th , qua y IS

consi dered to be high 'P(‘?CP{ZH) qﬁgﬁ h%rcy}?:ﬁ%y %bc%vgggreg&g%F HPIQ’to ere Hd bad

bl ock "l eaky bucket" is enpty consi dere bél o
the threshold. Here a VIC tart with a "bucket" mnth a nom na
| evel of 50 say. For e gﬁd e@Wﬂ k received by the device (for exanple
on PCCPCH) a nunber, for exanple ' one" is added to the |evel, provided
the bucket is not full Wal r ghdybadrhleck (jleaky bueket'ris emptyl aoalitayis covedsredi me

a block is read
low i.e. to be below the threshold. Here a device could start with a

"bucket" with a nominal level of 50 say. For every good block
received by the device (for example on PCCPCH) a number, for
example “one”, is added to the level, provided the bucket is not full
already. The full level may be 100 say. Every time a block is read
with a bad CRC, the level of the bucket is reduced, e.g. by 10. If the
bucket is empty, the quality is deecmed to be below the required
threshold.

b) determining a power level, for example;
i) if CPICH_RSCP is higher than a threshold, the quality is
considered to be good i.c. to meet or be above the threshold;

c) determining a signal to noise ratio is high, for example;
i) if Ec/No for the cell is high, quality (for example of the
PCCPCH) 1s considered to be high i.e. to meet or be above the
threshold;

&) carrying out a cyclic redundancy check, for example;



with a bad CRC, the |evel of the bucket is reduced, e.g. by 10. If the
bucket is enpty, the quality is deened to be below the required threshold.
b) determning a power level, for exanple; i) if CPICH RSCP is higher than
a threshold, the quality is considered to be good i.e. to neet or be above
the threshold; c) determning a signal to noise ratio is high, for exanple;
i) if Ec/No for the cell is high, qualityl®for exanple of the PCCPCH) is
considered to be highi.e. to neet or be above the threshold; d) carrying

out a cyclic redundancy, check, for exanple; i) if nore than N bl ocks
have been read (for exahple Frific Baop kﬁﬁ§1W59éKﬁ“U§djd@Ef%@%H ofiimi t y
is considered to be low i.e. to be below the threshold. 100521 These

exanpl es of det ermi ni ngPQUBCH) yusheveatbad (RGO dthen tqualiy ik icoigidergd andle lowher
ways of determining quality will be clear to persons skilled in the art.
[00531 Figures 5 and 6 id 6o B¢ belbarthé thréshgldres 3 and 4 respectively but show
how the order of steps 310 and 308, for exanple, may be interchangeable.

Enbodi ment's qf052)hendsdRBhHRE JFarerReEis dRIGH Q‘é A’Mt 1Hteﬁ§é(§foeﬂg%rﬂiﬂng and
i npl enenting a change in transmt diversity. Thi he transmt

diversity of ga,pard s%llildgtre 1 ﬁggncﬁjaht ﬁ'ﬁh?c?“?leé‘r to?;@é%hscﬁ(lll J]%r{ﬂg In this

case, the invention is ap ransm PVersit tlngs of thls

chanpel “onl v o8 gyt Wﬁ COSTRSEeL T s BRI RIS o
order of steps 310 and 308, for example, may be interchangeable, Embodiments of
the invention have been describe with reference to implementing a change in transmit
diversity. This may be the transmit diversity of a particular channel, such as a
physical channel. In this case, the invention is applied for the transmit diversity
settings of this channel only. The invention may be applied fo the transmit diversity
of another channel, or possibly more than onc channel.
[0054] Turning now to Figure 7, Figure 7 is a block diagram illustrating a mobile
device, which can act as a UE and co-operate with the apparatus and methods of
Figures 1 to 6, and which is an exemplary wireless communication device. Mobile
station 400 is preferably a two-way wireless communication device having at least
voice and data communication capabilities. Mobile station 400 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 wireless e-mail device, a cellular telephone
with data messaging capabilities, a wireless Internet appliance, or a data
communication device, as examples.
[0055] Where mobile station 400 is enabled for two-way communication, it will

incorporate a communication subsystem 411, including both a receiver 412 and a



[ 00541 Turning nowto Figure 7, Figure 7 is a block diagramillustrating a
nobi |l e device, which can act as a UE and co-operate with the apparatus and
nmet hods of Figures 1 to 6, and which is an exenplary wrel ess

comuni cation device. Mbile station 400 is preferably a two-way w rel ess
comuni cation device having at |east voice and data communi cation
capabilities. Mbile station 400 preferabBy has the capability to

comuni cate with other conputer systens on the Internet. Depending on the
exact functionality provided, the wireless device may be referred to as a
data messagi SR CH A 45 (Wbl mgsspeigier comnupeRis s4¢h as Qg 107 dRaEcpretegably
cellular telephone wth data nessaging capabilities, a wireless Internet
appl i ance, orerabaddedior wmbmalnidatriagaierdents &6 and 4 8% dogall escill{toBIBOsWAEY, end
nobil e station 400 is enabled for two-way conmunication, it wll

i ncorporate a Qoo atddate sudds ys taedighill sighsic brodedagr PDEN) A20ecaisveill 422
and a 20 transmtter 414, as well as associated conponents such as one or

nore, pref er(aa? YrenEiD@AGeekingd it rmad of@&h%lﬂﬁ;aﬁ&&%ﬁmﬁé@a%@i@% thlafcal

oscillators ) 413, and a processing nodul e such as a digital” signa

processor ( D%B}nnélﬁgcaéf%ﬁ S%g lstaelgleﬁll la&gﬁf;%&éptehgeﬁtElggf?thsekéol r&gni!:agio r.lq%t\If(grﬁli 12f

conmuni cat i ons, artic desi muni cati on subsystem
wi Il be dependent ..upon. t he. co ication network in _.which t device /i s
i ntended to o”g%‘?]éfl &I"—‘{?P 1%&&??5%?0 PRBFPe FOE o e%@@lﬁﬁ%% daay igclude
conmmuni cati on subsystem 411 designed to operate within the Mbitexl|"
nmobi | e conminfEBMVBALERs pERYsteRet DadesTaed\vip apsiite avidimmthmMeditesh’ sypbilem
GPRS network, UMIS network, or EDGE network. [00561 Network access
requi r ement s opininiuradagion v sysjende pendraigl AGOH tbbile ypenrodnicaimnweykedD ZGPEDr
exanple, in the Mbitex and Dat aTAC networ ks, nobile station
network, UMTS network, or EDGE network.
[0056] Network access requirements will also vary depending upon the type of
network 402. For example, in the Mobitex and DataTAC networks, mobile station
400 is registered on the network using a unique identification number associated with
each mobile station. In UMTS and GPRS networks, however, network access is
associated with a subscriber or user of mobile station 400. 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
required functions (if any) such as 911" emergency calling, may be available, but
mobile station 400 will be unable to carry out any other functions involving
communications over the network 402. The SIM interface 444 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

many key configuration 451, and other information 453 such as identification, and

subscriber related information.



400 is registered on the network using a unique identification nunber
associated wwth each nobile station. In UMIS and GPRS networ ks, however,
network access is associated with a subscriber or user of nopbile station
400. A GPRS nobile station therefore requires a subscriber identity nodule
(SIM card in order to operate on a GPRS network. Wthout a valid SIM
card, a GPRS nobile station will not be félly functional. Local or
non- net wor k comruni cation functions, as well as legally required functions
(i f any) such as_"911" emergenc callin%,_nay be avajl able, but nobile
station 400 wil0P7Ip¥hghatsHBirgh TCBVORK sRESTEHN oPthaFt faiiRet PIRSIUrAY d1aye nkpen
communi cations over the network 402. The SIMinterface 444 is normally
similar to aczleed| mobiimstaionhd@hmay StiM aal decan chmmunsetivediganld ospreideed
li ke a diskette or PCMCI A card. The SIMcard can have approxi mately 64K of
menory and hatatiworked()2. kSignalo nddepue atyi rerdha 1 6aREhugh Remmuni @R heeBd82such
as identification, and subscriber related information. 21 [0057] Wen

required netwek kngi@ah ShEdhdraf 20MwIRGH ¥R bR R QLB AWHERod A& RE§nctions as
conpl eted, nobile station 400 may send”and recel ve comuni cation signals

over the nety ai(a Bﬁﬁi%@ﬂp?Fgueﬁlﬁggio%%dco@éel%ﬁkeﬁﬂgrixgg%%\ll\l%rilr}{eg léglgction anfd the

conmmuni cat i on Met wo to receiver Ch hay pertorm
such common r.ecei ver. functions, as signal n}l)l'.fica i on,

| | a ( frequenﬁé @Q
conversion, 15 éPfnl R SHAGPIES SYSIPT 8P vdhdl ¢ Hgurg 7k énalogqtq flig ﬁﬁple
system shown in Figure 7, analog to digital (AD) conversion. A/D
conver si on ofCPHVGEeB| vedBi gwarersionowd morreceividpl esnal c elenni Bwre opomplex
functions such as denodul ati on and decoding to be perforned in the DSP
420. |In a si mohanumeatinefimgiognaltch soddeodul@nsnntitdedoding tpbe pesferukd in the
including nodulation and encoding for exanple, by DSP 420 and input to
transmtter 43P #00. In a similar manner, signals to be transmitted are processed, including
modulation and encoding for example, by DSP 420 and input to transmitter 414 for
digital to analog conversion, frequency up conversion, filtering, amplification and
transmission over the communication network 402 via antenna 418, DSP 420 not
only processes communication signals, but also provides for receiver and transmitter
control. For example, the gains applied to communication signals in receiver 412 and
transmitter 414 may be adaptively controlled through automatic gain control
algorithms implemented in DSP 420.
[0058] Mobile station 400 preferably includes a microprocessor 438 which controls
the overall operation of the device. Communication functions, including at least data
and voice communications, are performed through communication subsystem 411,
Microprocessor 438 also interacts with further device subsystems such as the display
422, flash memory 424, random access memory (RAM) 426, auxiliary input/output
(I/0O) subsystems 428, serial port 430, keyboard 432, speaker 434, microphone 436, a

short-range communications subsystem 440 and any other device subsystems

generally designated as 442.



digital to anal og conversion, frequency up conversion, filtering,
anplification and transm ssion over the comuni cati on network 402 via
antenna 418. DSP 420 not only processes conmmrunication signals, but also
provides for receiver and transmtter control. For exanple, the gains
applied to comunication signals in receiver 412 and transmtter 414 may
be adaptively controlled through automati22gain control algorithns

i mpl enented in DSP 420. [00581 Mobile station 400 preferably includes a

m cr opr ocessor ﬁgﬁB whi ch controls the overall (a)f)er ation of the device.
Communi cat i orl9P3HIWHE! Trensyhsulitergs shovadaFigaed Peimy 6PBBBHH P daied ons,
are perfornmed through comunication subsystem 411. M croprocessor 438 al so
i nteracts w thngtignsheherdasptber suitsssteme mayspronidaseshdenti epdaylevia@ funcfidias h
menory 424, random access nenory (RAM 426, auxiliary input/output (I1/0
subsyst ens 428gtalder scabe posystdd, sukleybeytdaABL32 spedikslay 433, forceanplboneay 436,
a short-range communi cati ons subsystem 440 and any ot her devi ce subsystens

general |y degjeqRrad &f & dfttmusiatidiRRPIdd BB sddhGsTHRIMS AR rﬁ&@%@&z fo

Figure 7 perform conmunication-related functions, whereas other subsystens

Suen as. keybosra asa e aPOEREtGhsh YPEH-E T g R Hen SRR G ARIPLEFT.

comuni cat i o%-(?etﬁ?t ed, f nc}i ons, such as entering a text nessage for
transni ssi on BV& Oéoééar#ﬁﬁ'cati on network, and device-resident functions

such as a calculator or task list. [0060 erating system software used
by the m cropPYdLnsratiggsysieny rsoftafagpiuged dyorhedmigropropessei $B&nis mewradlsuch
as flash nmenory 424, which nay instead be a read- only nmenory (ROV) or
simlar stor atpeckinempersis{and stoshewh) as fTasbseersdnyl 42 wihaclt ey andtead 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 426, Received
communication signals may also be stored in RAM 426.
[0061] As shown, flash memory 424 can be segregated into different areas for both
computer programs 458 and program data storage 450, 452, 454 and 456. These
different storage types indicate that each program can allocate a portion of flash
memory 424 for their own data storage requirements. Microprocessor 438, in
addition to ifs operating system functions, preferably enables execution of software
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 400 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

the mobile station such as, but not limited to, e-mail, calendar events, voice mails,

appointments, and task items. Naturally, one or more memory stores would be



wi |l appreciate that the operating system specific device applications, or
parts thereof, nay be tenporarily |loaded into a volatile nenory such as
RAM 426. Received comunication signals may al so be stored in RAM 426.

[ 00611 As shown, flash nenory 424 can be segregated into different areas
for both conputer prograns 458 and program data storage 450, 452, 454 and
456. These different storage types indicadde that each programcan allocate
a portion of flash nmenory 424 for their own data storage requirenents.

M croprocessor 438, in_  addition to its operating Sé§ten1functions,

preferably eraBilede dpehgimebilcostater tandacditatgpioresari SR dia tikesnobidhel M
station. A predeterm ned set of applications that control basic

oper at i ons, iapplicationgvenld|peefstabtiahaveahd abite ¢ sonnami wative datadpinise ata thas
for exanple, will normally be installed on nobile station 400 during

manuf act ur i ngwirdesspregdemkr4d. Safd prafeareaRpibogiidrdtheRYMREtAitH8E sRMNBAmIlessly
i nformati on manager (PIM application having the ability to organize and

manage data iﬁaﬁgﬁtéd?!s?ﬁdh%i&&i IdeupiBRi, Ofa the REIORIH By Sk Ao ORI BURD nfBile DUT

not limted to, e-nai cal endar events, voice nmalls, appolntnents, and

task itens. . [ re mepory res | d,be. 23 | avail abl e on
the mobi e stattBnischs (SRERpGIY GlaNRE utedl G atbtu o et A ol
application wuld eferably have the ability to send and receiv at a
Loms, via t RO TOTEs SHRUAERI monalss fe dogskd raty B IﬁﬁoﬁtWHt‘%O%ttﬁ@uﬁlM
data itens are seanl essl integrated, synchronized and updated, via the
wirel ess net Weg Kelpak dWZ.nan rpexiishy IO sbaysten 4fersesiak gorte 4pdnshaigrange a
itens stored or associated with a host conputer system Further

appl i cati ons craynwlictiobe sitsaded 4@t anhetlrobuitabls tdtsiyaom4QQ, skt mwighed bhe
network 402, an auxiliary 1/0O subsystem 428, serial port 430, short-range
comuni cat i onssetipIie RN 446 o8 hreddibigthin-SdlhiiidRiee SR SNEVONoA 8ocufbid by

i nstal l ed by

the microprocessor 438. 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 400.

[0062] In a data communication mode, a received signal such as a text message or
web page download will be processed by the communication subsystem 411 and input
to the microprocessor 438, which preferably further processes the received signal for
output to the display 422, or alternatively to an auxiliary /O device 428. A user of
mobile station 400 may also compose data items such as email messages for example,
using the keyboard 432, which is preferably a complete alphanumeric keyboard or
telephone-type keypad, in conjunction with the display 422 and possibly an auxiliary

/O device 428. Such composed items may then be transmitted over a communication

network through the communication subsystem 411.



a user in the RAM 426 or preferably a non-volatile store (not shown) for
execution by the mcroprocessor 438. Such flexibility in application
installation increases the functionality of the device and nay provide
enhanced on-device functions, comunication-related functions, or both.
For exanpl e, secure conmunication applications may enable electronlc
comerce functions and other such financi @t transactions to be perforned
using the nobile station 400. [0062] In a data comuni cati on node, a

recei ved sign@llfuch as a text nessage or page downl oad will be
processed by K€ c%ﬁﬁﬁ%?b%?ﬁ@Hm§@%§§s@@ﬁ@hQH“@W@1Pﬂﬁﬁ@ﬂeﬁ@ﬂ?%é0015$nnhf

m cr oprocessor 438, which preferably further processes the received signal
for output texceplethelitsptizgd signals srould prefarahly el gutpw tam speakick ¥ad wnd A@ndisvi ce
428. A user of nobile station 400 may al so conpose data itens such as

emai | messagefdr fransneixdop euld hisgengratdiebkeyaapthmd3R6. whicehntive vpicebenadiby a
conpl ete al phanuneric keyboard or telephone type keypad, in conjunction

with the di 5QV©YS1f’ogfsté§ﬂ§l BRSSiaBl ¥ eflc@Uxidsh@r XCC(JIAIdi%SE;Eﬁelf}Z%'IayS%% be
conposed itens may then be transmtted over a comrufi cation net'work

thr OUQh the g 'ﬁmﬂén? oﬂnin%Bf??ys%u%ﬂ" ﬁ‘éﬁl Kﬁho*ggogg‘x]ce raﬁ/d% G g,%a} output 13

conmmuni cati ons, overal | "operation of nobile it I on 0"1's sl except
that received_s S mould efer bly be out ker 434
Si'anal o Tor TEF SR Saiplineth G be Gelsrat o BFkernd B éﬁa%ﬁéumay 35 e
Al ternative voice or audio |I/0O subsystens such as a voi ce nessa
recor di ng suB¥§diemoviggandndigatim Oftﬁﬁli@ﬁﬁﬁt@ﬁiﬂ oHling bty the dvpden 4 @VOIC@
Al t hough voice or audio signal output is preferably acconplished primarily
t hrough t he spBakerthet3djcedial ptlated422rmajorafos exdepleused to provi de an
indication of the identity of a calling party, the duration of a voice
call, or othgooeiseeiacablt 43¢l @t Biguien onaalki panf0, 8XafPleRented 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 430 would enable a user to set preferences through an external device or
software application and would extend the capabilities of mobile station 400 by
providing for information or software downloads to mobile station 400 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.
[0065] Other communications subsystems 440, such as a short-range communications
subsystem, is a further optional component which may provide for communication
between mobile station 400 and different systems or devices, which need not
necessarily be similar deviees. For example, the subsystem 440 may include an
infrared device and associated circuits and components or a Bluetooth™

communication module to provide for communication with similarly enabled systems

and devices.



100641 Serial port 430 in Figure 7, would normally be inplenented in a
personal digital assistant (PDA)-type nobile station for which

synchroni zation with a user's desktop conputer (not shown) nay be
desirable, but is an optional device conponent. Such a port 430 would
enable a user to set preferences through an external device or software
application and woul d extend the capabili&Pes of nobile station 400 by
providing for information or software downl oads to nobile station 400 ot her
than through a wreless comunjcation network. The alternate downl oad path
may for examdPeoh¥hsacobide [dsuge 00 it tyest iaore ke Brotesol weackei4€elchdsugh
a direct and thus reliable and trusted connection to thereby enable secure
devi ce commurdnpatatenior [igQBBjendnpar metbnthuni batdlimgsbreadvsststysies #d@maigohnas a
short-range conmuni cati ons subsystem is a further optional conponent

whi ch may pr oeledemfminicatomsysieat useneqiliphegen nobil e station 400 and
different systens or devices, which need not necessarily be simlar

devices. For exanple, the subSySINNTOMDARRY Al TERAderANEs | nfrared device and
associated circuits and conponents or a Bluetooth® M conmmunication nodul e

25 "To066] wieaEAoTRaRaE B8 et Best Bkl T etic AR BT e BPera M UGS
| nf or mat | on L GHEUBRAT B4t | Bhar s SPerSur U EHES. ERFNSPERES ARD
ALTERNATI VES [00671 Thus there has been described a device and a net hod of
operating a WFF@Yedsoadcatimemsicaatinbnpatdeyitem ¢ heetwpike| ekle aosthedhi geaetalis
devi ce being operative to receive broadcast systeminformation froma
net wor k. The costphisdk, genteaddvice, receiving first broadcast system information, said first
broadcast system information defining scheduling information for a plurality of items
of further broadcast system information of potential use to the device; defining a
subset containing a plurality of items of further broadcast system information;
receiving an item of further broadcast system information relating to whether transmit
diversity is in use, determining whether the device has received all members of the
subset of further broadcast system information, implementing on the device any
changes in transmit diversity as defined by the further broadcast system information
relating to whether transmit diversity is in use once all members of the subset of
turther broadcast system information are received.
{0068} In embodiments, a device may not support all of the items of further broadcast
system information. Accordingly, not all of the items of further broadcast system
information are of use to the device. Alfernatively, the device supports all of the
plurality of items of further broadcast system information and in this case all the items
of further broadcast system information may be of use to the device.

[0069] In the foregoing specification, the invention has been described with reference

to specific embodiments thereof. It will, however, be evident that various



conprises, in the device, receiving first broadcast systeminformation,
said first broadcast systeminformation defining scheduling information
for a plurality of items of further broadcast systeminformtion of
potential use to the device; defining a subset containing a plurality of
items of further broadcast systeminformation; receiving an item of
further broadcast systeminformation rela2bng to whether transmt
diversity is in use, determ ning whether the device has received al
menbers of the subset of further broadcast systeminformation,

i npl enent i ng 'BAYEGBIEAE charges mayabrymade thergtamgtiiont deppting frgmabe gednerndd by
the further broadcast systeminformation relating to whether transmt
diversity is thatephoiquacdhalspesiBrtionsandfdrahimgs ulxs atcoodinglfyutd beregardeddoast
systeminformation are received. [0068] In enbodi nents, a device may not
support all aflustheivietr&h® thin & wstrigiveBEgadcast  system i nfornati on.
Accordingly, not all of the itens of further broadcast system infornmation

are of use toobhg @eViAR notd BhaNAEINGhYds dsNRs ARG VS URRAL Et%ﬁ%i)(:}lﬂg%ﬁ?llég

plurality of itens of further broadcast systeminformation a S case

all the ite : a SVSL information may.be of use to the
devi ce. [00691" The PHECPEF oRsPIEEEEl A bRATR' | Rt Bunp 38 41
descri bed wi t.h referengg p$.3§ecifiﬁ eandlnents,}hereof. It will,
however, be &UiMERCBRATe PR &dbSRvalyabionsis damatwial 2id ersshisthsgperdonade
thereto without departing fromthe scope of the technique. The

speci fi cati orPfdhel mepthag: Hg@ afering et gredstapy 95 dessribed hexghr thetbti inteaded to be
illustrative rather than a restrictive sense. [0070] It is to be noted that
t he nmet hods dsnitieg.cfiobeukthaepasvdivbe stepso hepangncskiliddeth thoutrt, istepad12 may
particul ar order. However, it would be clear to a person skilled in the art
that in manyceasesortbepander of the evaluation is inmmterial with respect
to the operation

[0071] 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.



of the method. The ordering of the steps as described herein is not

intended to be I|imting. For instance, as will be clear to a person

skilled in the art, step 312 may occur before step 3 10. [0071] It 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 carry out the

met hod and where features have been cl ai#®d i ndependent|ly of each ot her

t hese may be used together wth other clained features. 27 Cdains 1. A

met hod of operating a wireless conmuni cations device, wherein the wreless

communi cations device is operative to receive broadcast systeminformation

5 froma network, the nethod conprising, in the device: receiving first

broadcast systleimd nfornation, said first broadcast system infornmation

defining scheduling information for a plurality of itens of further

broadcast syst.em iAf@emati &N opbraBAk etk RéledtS omtuhit@tifey ideice d RN Gha

subset containing a plurality of itens of further broadcast system 10

i nformation; J&496i.\ s IR f: r - hr.oadcast,. . Lnf.or '
xﬁz‘?&ﬁég\@oﬁ%lﬁﬂcdtfoﬁﬁgewcé 1 66)%%\)819?&%% bdﬁé{&fammkﬂ%gq %@-Hﬁ%n

relating to whether transmt diversity Is in use, determ ether the

devi ce s ived, al nbers, of the subset of further broadcast system
i nfor maﬁaon, @nflrrrlg‘i“éoﬁgntg?%’ﬁboﬁ PRI PP dsViERanges i n transmit
diversity as defined_ hy éhe further broadcast system.informatjon relating
to whet her transmi'Ecediip@ridst proadeps| systean JREBMENPLNEHA RSt droadsastsfstear of
further broadcast systeminformation are

information defining scheduling information for a plurality of items of further

broadcast system information of potential use to the device;
defining a subset containing a plurality of items of further broadcast system
10 information,
receiving an item of further broadcast system information relating to whether
transmit diversity is in use,
determining whether the device has received all members of the subset of
further broadcast system information,
15 implementing on the device any changes in transmit diversity as defined by
the further broadcast system information relating to whether transmit diversity is in
use once all members of the subset of further broadcast system information are

received.

20 2. A method according to claim 1, wherein the first broadcast system information

comprises a master information block and optionally one or more scheduling blocks.



received. 20 2. A nethod according to claim1, wherein the first broadcast
systeminformati on conprises a master information bl ock and optionally one
or nore scheduling blocks. 28 3. A nethod according to claiml or 2,
wherein the further broadcast system information conprises system

i nformation bl ocks including systeminformation elenents. 5 4. A nethod
according to any preceding claim wherein2$nplenentation of any changes in
transmt diversity conprises releasing a conmunication channel and re-
establishing the comruni cati on channel in accordance with the further
broadcast syt emi?’ﬁf‘?fgﬂ‘zta?%dﬁngltﬁt‘il?ﬁ’ { PrwheVREEIY EnSRNEr Bropesast Yt
use. 10 5. A nmethod according to claim4, wherein the rel eased ,
comuni cat i orinaatel comprigePrysienalinforastivel blgks Anpletingd systeor difargiation
claim4, wherein the rel eased comruni cati on channel is a Primary Comon
Control Physiagaherfthannel. 15 7. A nethod according to any preceding claim
wherein the further broadcast systeminformation relating to whether
transmt diversity is in use defines whether Space Tine Transmt Diversity
is in use. 20 S. A conputer program product conprising instructions that
when exeguted i n | g ' ' deyl f.orm.t: s of
the mot iod accor di g AL Sxrdfe &7 ARTHRGEAhL My RYlcRh HipicpicHaliR oPup

conmuni cati on devi.cet\l wh%QFin &he devi ce is.o erative.to.req9|v%
cnanges 1n ransmi IVETSILY COmMPprises reicasing a communication channel and re-

establishing the communication channel in accordance with the further broadcast

system information relating to whether transmit diversity is in use,

10 5. A method according to claim 4, wherein the released communication channel

is a Physical Channel.

6. A method according to claim 4, wherein the released communication channel

is a Primary Common Contro} Physical Channel.

15
7. A method according to any preceding claim, wherein the further broadcast
system information relating to whether transmit diversity is in use defines whether
Space Time Transmit Diversity is in use.

20 8. A computer program product comprising instructions that when executed in a

wireless telecommunications device perform the steps of the method according to any

ofclaims 1 to 7.



br oadcast systeminformation froma network, the device being arranged to:
receive first broadcast systeminformation, said first broadcast system

i nformation defining scheduling information for a plurality of itens of
further 5 broadcast systeminformation of potential use to the device;
define a subset containing a plurality of itens of further broadcast system
information; receive an itemof further b2$adcast systeminformation
relating to whether transmt diversity is in use; 10 determ ne whether all
menbers of the subset of further broadcast system information have been
recei ved; i nplenent vEislcssranyanicatiops desns. twitirsinrtkd deviessisdwkiatizd thieceive
further broadcast systeminformation relating to whether transmt

di versity is trpadess sgstem iafdmmatiemBremsa ndtwbtie tisudeséde befngf arranped tobr oadcast
systeminformation are received. 15 10. A device according to claim?9,

wherein the first lcaadcmst nyadcasm istianhMpifbARaticdO R SBSt DroRREAT system
i nformati on bl ock and optionally one or nore scheduling blocks. 11. A

devi ce accor diRghmhRof | RIEM Qéheggl’i%?ﬂé)ﬁiagﬁi&h Qo Y Hﬁﬁﬂ}tg SRGeASt oS ¥Shgm 20

i nformation conprises systeminfor l'ocks in (i:] system
ormetfon o SIS Sl A 05 50, 3ERR1 g hogdR of elarme © Lo 1L
LR ARy e I S e
relating to whether transmt diversity is in use.
information;
receive an item of further broadcast system information relating to whether
transmit diversity is in use;
10 determine whether all members of the subset of further broadcast system
information have been received;
implement any changes in transmit diversity as defined by the further
broadcast system information relating to whether transmit diversity is in use once all
members of the subset of further broadcast system information are received.
15

10. A device according to claim 9, wherein the first broadcast system information

comprises a master information block and optionally ene or more scheduling blocks.

11. A device according to claim 9 or 10, wherein the further broadcast system
20 information comprises system information blocks including system information

elements.

12. A device according to any of claims 9 to 11, wherein implementation of any

changes in the transmit diversity comprises releasing a communication channel and



13. A device according to claim 12, wherein the rel eased conmuni cation
channel 5 is a Physical Channel. 14. A device according to claim12,
wherein the rel eased communi cation channel is a Primary Conmon Contro
Physi cal Channel. 10 15. A device according to any of clains 9 to 14,
wherein the further broadcast systeminformation relating to whether
transnit diversity is in use defines whetReér Space Tinme Transnit Diversity
is in use. 16. A nmethod of operating a wi reless comunications devi ce,
wherein the 15 wireless comunications device is operative to receive

br oadcast systeedtiabhstongriitd ernmppigaiien pleaniel i, aachislanes Wl thedpiliesibiegdcpst t he
device: receiving first broadcast systeminformation, said first broadcast
syst em i nf orsyateiromfwtefatinh ngateghte dulathng tiandroit iiter sty i§ orusa. plural ity of
itens of further broadcast systeminformation; 20 defining a subset
containing a plurality of itenms of further broadcast system information;
receiving an itemof further broadcast systeminfornmation relating to

whether trangmt digueis iaEé’or%iﬁ g 1) S8 1 23 Lhetifie [Bfei &leg&d%%ﬁﬁﬁgi%gntéﬁgﬁnél he
devi ce has received further broadcast systeminformation relating to

whet her gransm i.versity,s in use, waiting until one of the follow ng
conditid%s héga%@gﬁcﬁéﬁwﬁéﬁbre i npl emrenting on the device any changes in
transmt diversity as defined by the further broadcast systeminformation

relating to 5 whether transmt diversity is in use: i. the device having
received all menbers of the subset of further broadcast
14, A device according to claim 12, wherein the released communication channel

is a Primary Common Control Physical Channel.

10 15. A device according to any of claims 9 to 14, wherein the further broadcast
system information relating to whether transmit diversity is in use defines whether

Space Time Transmit Diversity is in use.

16. A method of operating a wircless communications device, wherein the
5 wireless communications device is operative to receive broadcast system information
from a network, the method comprising, in the device:
receiving first broadcast system information, said first broadcast system
information defining scheduling information for a plurality of items of further
broadcast system information;
20 defining a subset containing a plurality of items of further broadcast system
information;
receiving an item of further broadcast system information relating to whether

transmit diversity is in use,



systeminformation; or ii. the quality of a signal received by the device
being determned to be below a threshold. 10 17. A nethod according to
claim 16, wherein the quality of a signal received by the device is
determ ned according to at | east one of the follow ng nethods: a)

determ ning the success rate of data received; b) determ ning a power

| evel ; 15 c) deternmining a signal to noisdlratio; d) carrying out a cyclic
redundancy check. 18. A nethod according to claim 16 or 17, wherein the
first broadcast system information conprises a master information bl ock
and optional |y oneWbn Hop gleteppingd Heguiberfisvisedir geceieed rihet huddeast sYSMg t o
any of clains 16 to 18, wherein the further broadcast systeminfornmation
conpri ses sysh&mmiahidorefetingoe whabkstramsoliudiveitsyis treose, iwditrgraotilomeedfethent s.
32 20. A nethod according to any of clainms 16 to 19, wherein

i npl ement at i dbllefirgniondtidanyesbden hétdRsire imgdien@nhthg ¥n €PN GEH Y @beasiing a
communi cati on channel and re- establishing the conmunication channel i

in
accordance W dhsthedi{aeth i k t g
e i i A A e S S SRR NS

wherein ghe r S. L.gat.ion channel is a Physical Channel. 10 22. A
L0 APk SRATIOL SR B

met hod accor ereinh the rel eased conmuni cati on channel

1. the device having received all members of the subset of further broadcast
system information; or

ii. the quality of a signal received by the device being determined to be below

a threshold.
10
17. A method according to claim 16, wherein the quality of a signal received by
the device is determined according to at least one of the following methods:
a) determining the success rate of data received,;
b) determining a power level;
15 c) determining a signal to noise ratio;
d} carrying out a cyclic redundancy check.

18. A method according to claim 16 or 17, wherein the first broadcast system

information comprises a master information block and optionally one or more

20 scheduling blocks.

19. A method according to any of claims 16 to 18, wherein the further broadcast
system information comprises systermn information blocks including system

information elements,



is a Primary Common Control Physical Channel. 23. A nethod according to any
of clains 16 to 22, wherein the further broadcast systeminformation
relating to whether transmt diversity is in use defines whether 15 Space
Time Transmit Diversity is in use. 24. A conputer program product
conprising instructions that when executed in a wreless

t el ecomuni cati ons device performthe stepd of the nethod according to any
of clainms 16 to 23. 20 25. A wirel ess comuni cati ons device, wherein the
device is operative to receive broadcast systeminformation froma
network, the device being arranged to: 33 receive first broadcast system
information, said first broadcast systeminformation defining scheduling

i nformati on fir a fpmatlald dopoxling toemyy cdfclfimes i Bes 19 bwlbadodsiplaysitan of any
information; define a subset containing a plurality of items of further

br oadcast Sy%@ﬁ@esﬁnltﬂﬁl@xﬁlmw&@hty eBRBHYR RMbabih®M &mhuAichiein BHLALCAR re-
systeminformation relating to whether transmt diversity is in use, when

it is determdgd;ihal ﬂtlfh \Aﬂﬂﬁ}\?n?c%tlgﬁschaﬁ?eef dﬁe&cgfﬂ%ﬁw (Nllt?lr %dﬁf’?ﬁgr %}[C?atd@ggt

i nformation relatlng er transmt diversity Is in use, wait unti

one of the g g} t be ore inplenmenting on t he
devi ce éﬂy ch %8§§ngﬁn ran§ﬁgwg&P }F effmﬁ?nﬁ VeI DY Whe furt her
broadcast systeminformation relating to whether transmt diversity is in
use: i. the device having received all nmenbers of the subset of further

br oadcast _ _
21, A method according to claim 20, wherein the released communication channel

is a Physical Channel.

10 22, A method according to claim 20, wherein the released communication channel

is a Primary Common Contro! Physical Channel.

23. A method according to any of claims 16 to 22, wherein the further broadcast
system information relating to whether transmit diversity is in use defines whether

15 Space Time Transmit Diversity is in use.

24. A computer program product comprising instructions that when executed in a
wireless telecommunications device perform the steps of the method according to any
of claims 16 to 23.

20
25. A wireless communications device, wherein the device is operative to receive

broadcast system information from a network, the device being arranged to:



systeminformation; or 15 ii. the quality of a signal received by the

devi ce being determned to be below a threshold. 26. A device according to
claim 25, wherein the quality of a signal received by the device is

determ ned according to at | east one of the follow ng nethods: 20 a)

determ ning the success rate of data received; b) determ ning a power

l evel ; ¢) determining a signal to noise rdio; d) carrying out a cyclic
redundancy check. 34 27. A device according to claim?25 or 26, wherein the
first broadcast system jnformation conprises a master information bl ock
and optional |y ong®8fVerolist Wepdast iswyen| duRenatipnpgsaidy sl i readsadopuitery t o
any of clainms 25 to 27, wherein the further broadcast systeminformation
conpri ses sysiémmandnrdediningn sthedoling iinbrmdiiory foy st ehralitnf of nemison dhdiment s.
29. A device according to any of clains 25 to 28, wherein inplenentation of
any 10 chandesadcasttsystasiihforahiati@t;Si ty conpri ses rel easing a conmuni cation
channel and re- establishing the conmuni cation channel in accordance with

the further broadcghe 5 ¥8MchithialdRh idRahiE! & [tl&ﬂs Lf %ﬁ@ih&roaaéaggﬁgtém

diversity is in use. 30. A device according’to claim 29, wherein

rel easeds commf}il.lg, .1on channel 15 is a Physical Channel. 31. A device
according to clal %1&%8 wherein the rel eased communi cati on channel is a

Primary Common Control Physica annel . i : .
y Tedeive anitem 01“ fucl:‘ltller broadcast system information relating to whether

transmit diversity is in use,
when it is determined that the device has received further broadcast system
information relating to whether transmit diversity is in use, wait until one of the
10 following conditions has been met before implementing on the device any changes in
transmit diversity as defined by the further broadcast system information relating to
whether transmit diversity is in use:
1. the device having received all members of the subset of further broadcast
system information; or
15 ii. the quality of a signal received by the device being determined to be below

a threshold.

26. A device according to claim 25, wherein the quality of a signal received by the

device is determined according to at least one of the following methods:

20 a) determining the success rate of data received;
b) determining a power level;
c) determining a signal to noise ratio;

d) carrying out a cyclic redundancy check.



20 32. A device according to any of clains 25 to 31, wherein the further
broadcast systeminformation relating to whether transmt diversity is in
use defines whether Space Tine Transmt Diversity is in use.

34

27. A device according to claim 25 or 26, wherein the first broadcast system
information comprises a master information block and optionally one or more

scheduling blocks.

5 28. A device according to any of claims 25 to 27, wherein the further broadcast
system information comprises system information blocks including system

information elements.

29, A device according to any of claims 25 to 28, wherein implementation of any
10 changes in transmit diversity comprises releasing a communication channel and re-
establishing the communication channel in accordance with the further broadcast

system information relating to whether transmit diversity is in use.

30. A device according to claim 29, wherein the released communication channel

15 is a Physical Channel.

31. A device according to claim 29, wherein the released communication channel

is a Primary Common Control Physical Channel.

20 32. A device according to any of claims 25 to 31, wherein the further broadcast
system information relating to whether transmit diversity is in use defines whether

Space Time Transmit Diversity is in use.



