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 econmunicati ons system user equi pnment.
BACKGROUND [0002] In many wirel ess tel eqomuni cation systens, system
information is broadcast i.e. systeminformation is transmtted froma
transmtter (e.g. a base station) formng part of the network for receipt
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that is sent by the network in a point-to-nultipoint manner; that is the
information is broadcast for receipt by all appropriate devi ces within
range of the transmtter. [0003] The transm tter may use various techniques
for transmtting the system inforlBtHRHCAESIELRst ance, the transmitter may
use diversity techniques. Diversity techniques are used to provide a
receiver with several replicas of the sane information-carrying signal.
The information signals are affected when they traverse paths and these
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BACKGROUND
[0002] In many wireless telecommunication systems, system information is broadcast
i.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 transmitter 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



times or a redundant error code is added or bit-interleaving is used, so
that error bursts may be spread in tine) or a conbination of the diversity
techniques (e.g. spatial and tine). [00041 One exanple of a diversity
technique is known as Space Tine Transmt Diversity (STTD). STTD provi des
diversity by transmtting the signal fromtw different antennas (spatial
diversity), each having the sane infor ion but coded differently
(typically coded orthogonally) (tinme diversity). Using STTD t he decodi ng

in the receiver of the user equipnment beconmes nore reliable as STTD
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t echni ques such as STTD is the Universal Mbbile Tel ecomruni cati ons System
(UMTS) of Thire)l Generation (3G telecommunications and it is in this field
that the present idea will be described. However the technique is

applicabl e [0004] lDde &ahglo B dbatsignechEqhandd Gaows dshBpaceaTigneeMedrginitg and
to ot her di ver3|ty techni ques (e.g. spatial, tine or a corrbl nation of the

two). For g SgSeCI J. OHSWD%-EQdeE‘ dﬁ@s@ﬁog'tﬁhgh Bhall forh&ler r ed

to the Stan fication 3GPP 3G TS 11 v 5. 0 herelnafter

05, e SR Y Y

t horough descriptjon of system for s us n
speci fi cat i SHTeteysly (hpieailypeded grtho cd‘ M?FB%X e W%§§‘ g?ﬁ?ﬁh”@ be

consulted, in particular Table 8. 1 1 SpeC| fication of
in the receiver of the user equipment becomes more reliable as STTD provides 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



systeminformation bl ock characteristics. New systeminformation bl ocks may
be added in the future. [0007] There are thus proposed strategies for an
apparatus and a nethod for handling systeminformation in wreless

t el econmuni cati ons system user equi pment. A nunber of such strategies are
detail ed bel ow. [0008] O her aspects and features of the proposed strategy
w Il becone apparent to those ordinarily skilled in the art upon review of
the foll owi ng description of specific enbodi nents. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0009] Enbodi nents will now be described, by way of exanple
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Figure 4 is a flowchart illustrating a second enbodi ment of the technique;
Figure 5 i saddedipghetufiire. || ustrating a third enbodi nent of the technique;
Figure 6 is a flowchart illustrating a fourth enbodi nent of the technique;
Fi gure 7 i s [@00F] dbkredirathuapropdsed strategiesyfon an spparetys iapdre methed, for dandliigch can

act as UE and co-operate with the apparatus and nmethods of Figures 1 to
6. [00 10] Thpstan ifofradtRinG i Gdrelsstdl edommiiticationd sysierd iubérax@ipinent. gunambeéro

denote simlar elenents. DETAILED DESCRI PTION OF THE DRAWNGS 4 [00111 A
net hod and @pgfyh%hg&g{eggﬂg}ﬁg@giehrmw%oadcast systeminformation in wreless
[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 example 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.
[0010] The same reference numerals are used in different figures to denote
similar elements.

DETAILED DESCRIPTION OF THE DRAWINGS



t el econmuni cati ons system user equi pnent is described. In the foll ow ng
description, for the purposes of explanation, nunerous specific details
are set forth in order to provide a thorough understandi ng of the present
invention. It will be apparent, however, to one skilled in the art that
the technique may be practised wthout these specific details. In other

i nstances, well-known structures and devjces are shown in block diagram
formin order to avoid unnecessarily obscuring the present invention.
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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



diversity as defined by the further broadcast systeminformation rel ating
to whether transmt diversity is in use once all nenbers of the subset of
further broadcast system information are received. [00141 An alternative
met hod conprises the device receiving first broadcast system information
(e.g. a master information bl ock) which defines scheduling information for
a plurality of itenms of further broadcagg systeminformation (e.g. system

i nformation bl ocks). A subset containing a plurality of itens of further
broadcast systeminformation is defined. The device receives an item of
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achi eved byinf@intidtiog (eigt Behastdranformatidis Blockf whidhndefinks bchiedbkig nfometiant
systeminformation or until a received signal quality drops below a

threshol d. ﬁ?e%éﬂgﬁﬁlﬁpléf s D&F FeliR MbRadcdY §y§@fne'i%ﬁﬁ£ﬁdhg (c.8ek@tém The

t hreshol d may eterm ned by the device. The'threshold may be determ ned

R R R A L e

ibpl;g{jg'gtsi © 2 ﬁl’%ﬁnlgﬁq@g&é}? gsoggé%e%(?mfﬁie ndelvﬁ:zsregegggs %Il liteirr;[ 8Merfbl'r|{>e{£gsrt
system information relating to whether transmit diversity is in use. When it is
determined that the device hés 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



defined in the first broadcast systeminformation. [0016] The subset
containing a plurality of itens of further broadcast system information
may be the itenms of further broadcast systeminformation that are required
by the UE in order for the UE to inplenent transmt diversity wthout a
communi cation di sruption. Such a comunication disruption may be, for
exanple, a delay of user data or a callgdrop. A comunication disruption
may be anything which affects the user's experience of using the device.
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[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



inportant itemof further broadcast systeminformation, not in the subset,
is unlikely to cause a comrunication disruption if not read before

i npl enenting transmt diversity. [0020] Accordingly, a change in transmt
diversity is inplenented at a convenient time, i.e. when disruption to the
user is mnimsed, or when the likelihood of disruption to the user is

m ni msed. [0021] Irrespective of when the UE reads broadcast system
information relating to whether transmt diversity is in use and di scovers
that transmt diversity is not set up in the UE in accordance with this
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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.



but, for the sake of sinplicity, Fig. 1 only shows a single UE device 400.

For the purposes of illustration, Fig. 1 also shows a network 419 having a
few conponents. It wll be clear to a person skilled in the art that in
practice a network will include far nore conponents than those shown.

[0024] Fig. 1 shows an overview of the radio access network 419 (UTRAN)
used in a UMIS system The network 419 @as shown in Fig. 1 conprises three
Radi o Network Subsystens (RNS) 2. Each RNS has a Radi o Network Controller
(RNC) 4. Each RNS 2 has one or nore Node B 6 which are simlar in function
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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) are 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 controls 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 blocks (SBs) and a plurality of system



together systeminformation elements of the same nature. Different system
information blocks may have different characteristics, e.g. regarding their
repetition rate and the requirenments of user equipnent to read the System
I nformation. [0028] The M B represents first broadcast systeminfornation,
which first broadcast systeminformation includes information relating to
further broadcast system information (g g the SIBs). Exanples of
information relating to further broadcast systeminformation are: type
(e.g. SIBl, SIB2 etc.); schedulilng information; expiration time of the -
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roadcast systeminformation. [0029]
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Expiration tinme Optional Value tag [0030] The further broadcast system
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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. SIB1

e System information elements

e 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 transmitted 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)



[ 00311 Broadcast systeminformation is typically sent according to a
certain schedule. Sone bl ocks nmay be sent nore often than others. The
schedule is not usually fixed, but it may be adjustable by the UTRAN
according to the current |oading situation. This provides a great deal of
flexibility for air interface nmanagenment. User equi pnent may find out the
schedul e of the further broadcast systegpinformation (e.g. the SIBs) from
the first broadcast systeminfornmation (e.g. the MB or SB) so the user
equi pnent can wake up and receive only those blocks it needs and skip

reception ofygidaNEhAnbeAR! thEQQx%?e} gTd(dZQi)cﬁsﬂs%'Meﬁlhﬁfd@l’nﬁﬁ&ﬁ (B¢ SIBY) a1 Gphbally a

tree (for exanple as shown in F For the sake of sinplicity, Figure

2 only shomg?rgsplg%tgagg e@g&g%ﬁﬁﬁs& and SIBs. |In practice nore or fewer

SI Bs nmay be nced by eac B or SB.) This tree starts fromthe first
broadcast system.i nformation. 202 (e.g. . a. ter. infornati on bl oc M B)),
which is re@pgbgr%q&asaéﬁ%ﬂ’édpzfgp?é’{qn lfr)'}ﬂl‘in;’gllsyl ?nﬁ%goﬁbrgtf’iao%ﬂsw 3 ﬁ?ﬁi@?’er ))
information block is easy for the user equipnment to determ ne. si dering
for exanpl Somhdlwbpmaydes ssmt uMrsoftem thay gtherasThe prhedidle ihBet ¥sy, i%f(F nrate
- (8), and a position (0) within the repetition cycle. This neans that once
user equi prbut it kiowse adjnstablerbyethe WTRAN accotiding (¢ Hiescurrehb lordinigosituetipi.cal | y
being sent in every block), it can conpute the cell system frame nunber

(SFN) mod 8rh@nfofiléda Slht dAEoPAGbiliNfoRfairl iiteBfackinankgenicht iUset Bguifmbitock
rotation. In the TDD nbode, the MB repetition cycle can be 8, 16, or 32

frames. In P el ' LB (&.8. B
si gnal ed; the lﬁé‘tddog“ttg}?én%cﬁg%nlgfy% trlhgi?grgn%&gr or. iﬁOM[ﬁlggg 1§Ttﬁgtsl{/lsl_g>

i or mat  onf9m 1 15 AT Py SR Bions 4 1 MIETHR 3P R e e

f%fs E)(ra?at : ngég%n@ﬁoéﬁ%edpgéné Qe?:eiale %E?y t (c)»gc;[ b iogkst R%eg st al%l%l sk? ?chpnt}on 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),v 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.



UE is nonitoring. The first broadcast systeminformation 202 may al so

i nclude one or nore SBs for which the MB nay al so contain reference and
scheduling information, and the SBs may give references and schedul i ng
information for the further broadcast systeminformation 204 (e.g. other
SIBs). Thus in UMIS the first broadcast systeminformation 202 (e.g. the
scheduling information for a SIB) may bgq included only in the MB or one
of the SBs. The UE maintains this tree in its nmenory so that it can decode
only those blocks it needs and skip the rest. This arrangenent saves power

and al so pr @Ggﬁfﬁkésu (ﬁ{ﬂﬁﬂﬂ 1 the i dé?»]ﬁ a5991§dst '4chédﬁ1é Qf%%e%%ah}éi&@%y&ém S| Bs

to the prot are neede as 1s likely. 0341 | f" user

equi prent finds sche s of Dbl ogks i t Hhec e nply
i gnore t heni® r%%ﬂ?i 2@4 Ei@&uiapr‘?’g e'i/vlolfhog §tl%‘§ Trrhos[ %& e é\%arg?é?t&h
however, use these. |If user equipnent notices that th sched Ie | I ts
menory does irexmatient2H @iﬁe%"cﬁ@f&l"@f‘tﬂg‘e eggtughgy ormatt @et he
stored schedule and start building the scheduling tree again beglnnlng
fromthe M BE {sG0@&tbriige Thetfivst broadsast sydteomindomiption 29dumashalee ineludgronen a
SI B has changed by setting an update flag (value tag) in a higher bl ock;

that is, inofhRorgaBBsbfopcwhichathe BAIB @S alsbe comhiadidferchar ahfhi shedubimg. Once
this tag changes, the user equi pnent knows that it should recover the

corr espondi [ | fhSfalny Shematish BSr tee
br oadcast ogﬁ?ﬁ%a?%gr?rha(%ﬂé %ﬁ%w%ﬁ?r%feré%g%glﬁ %hﬁa%el (P?:tCI:P : IgCCPCH

ystoms: | hETBEEPETORRY it f%ﬁg%i?s ; anée%‘r’%tﬁ%h%ﬁé’em RS e
Cransm o d VoRdsasy YR ntGiasten, 492 (ST SoloH BRdeREneor o  ABEpig e <
(according to the 25.331 standard if SIB6 is not transmtted then the UE
uses i nf or mitclusied jonlySnphg MIB or one of the SBs. The 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 to 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.
[0035] 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



[0037) The UE device is operative to receive broadcast systeminformation
froma network. The UE receives first broadcast systeminformation (202)
relating to broadcast systeminformation, the first broadcast system
information (202) defining the scheduling information for a plurality of
itens of further broadcast system information (204) of use to the UE (e.gqg.
SIBs). In response to the scheduling ighormation contained in the first
broadcast systeminformation, the UE then nonitors for further broadcast
systeminformation (204). Subsequent to receiving the further broadcast
syst em i nf of "Rk QB-RE (ROBRIE abgibACcafnd NESyRML GforrhitPnSeheielE!th Rehedferwhi ch

is defined in the first broadcast systemi'nformation, the device

det er mi nes et her. the .device ha el furt

't or mat ont PETE Py EALHREE RTINS tilhdl i X Y S8 RSk R
irrespective_ of when the device recejives th t her . broadca ystem

i nformat i on%-é?b?@?@f‘%}f%éﬂﬁé?t i thef @@&ﬁ% PS§pPs i“éfofnilﬁtlﬁ’é‘é?ig “ UE

del ays inplenenting a change in transmt diversity decoding in the UE until
after recel0987bfhe REE dewne ivppdrativehtor raseiye deeadcast \system infireatien oM 8f use
to the UE or of potential use to the UE, the scheduling of which is
defined in a&eofl.r SThdUmdeasies Kipstheoadcadt osyseehi amforBatime (R02Ntrelating te UE
havi ng received the itens of further broadcast systeminformation (204) of

use to the Lf5a@asPlyRIh §otBhtidH thd Brst BeoddeastRgstedSinfthadod €202) Wefibiagf i r st

broadcast systeminformation (202), the UE re-configures itself to

| mpl ement C&%n?c%%dﬁlﬁ){g{) Erﬁfgﬁﬂt{ond% e{: flﬂg%%lgﬁ\%ﬁgﬁ%r JF ARk ggé’asf A stem.

broadcast System on rela transmt diversfty is in

use. 13 [0038] Figu 3 i.s aflowcgchart o odi ment, of this, ..

t echni que. 1H? aé‘F’ﬁy&ﬁﬁ)a Oﬁélsent&yg‘ﬁoﬁgk{?o%v é\ﬁg? t aﬁegpr?qseatlov@sﬁc gduling
technique, if any, is being used in transm ssions fromthe network.
Therefore, infermatioa coptaingd tn theddrsbbropdaasioyystem informagion,dpg Ulithgp mongors
diversity setting (step 300). For exanple, say the default initial set up
i s that trafsrfutther 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.



diversity is set to ON e.g. the UE inplenents decoding operations relating
to transmt diversity and the default is to inplenent STTD. [0039] Next,
the UE nonitors broadcast systeminformation transm ssions for first
broadcast systeminformation and reads this (step 302). For instance, the
UE reads the MB (and SBs if transmtted). The UE then obtains fromthe
first broadcast systeminfornmation theigcheduling information for the
further broadcast system information (step 304) (e.g. for the SIBs).

[ 0040] The UE then defines a subset of itens of further broadcast system

i nformat i on[033] Euddd)is a Toey SuHRSEt arDémbddientodf thisrtbdidiquer daians theSYEt em

information consists of the itens of further broadcast systeminformation

that woul d gﬁthgﬁkﬁ&N Y haf QETEUIH &@Eﬂsﬁ? tééhﬁlh?f}tlf %{}'é ?]J bl ude A erB&hASons

i mpl ementin ange in transmt ver si a conmmuni cati on

di sruption e a co i cation.del The.  subset. is. det.erm ned.
accordi ng tg%%h@es“ﬁte‘@?ﬂgﬂ?e P@nﬁvﬁfgttﬁ%HEpmﬁkaéﬁtOpleﬁa%toﬁeltqU%t s?%]eup ‘é’ﬁ%é'let of
itens of further broadcast sgstem information c rises a plurality of
toms of 1Py SeRDEARER 300N SN pRBlS, Saptfbe detpalinial s wwis A A THCr

broadcast system information may consist of fewer itens than the total set
of further Bivemityasset to OMNbe.gathedsE irhplements Tieeodiie oprrations melatngtotfrapanitast
systeminformation for the further broadcast systeminfornmation and reads

appr opri at edfwtsithand iticoddadsis t6 yaplemeht$DIDAt i on (the schedul ing of which
is set out in the first broadcast systeminformation) as the further 14

broadcast sygj39["NeRf, hERIE Hbritdrd Bo8HM48H s{stdrf RnB&@ition! HEnddEsSOR! foR YRSt T O
nonitor and read al'l appropriate further” broadcast system i nfornmation
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| nformati Onth%r ﬁnfae(caﬁh Vseéjs &S t&aer%m?igg}).' :ll:ﬂg ?JFE rt]l(laen obtains from the 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 transmit
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



UE now has all the further broadcast systeminformation (and hence system
information el enents) needed by the UE to inplenment a change of transmt
diversity settings w thout causing a conmuni cation disruption. During
recei pt of the further broadcast systeminformation, the UE may i npl enent
any further broadcast system information as appropriate (step 309). [0042)
Once the UE has received all itens of tRg subset of further broadcast
system information (step 308), the UE then determ nes whet her any of the
further broadcast systeminformation received relates to transmt

diversity (gffaBcadHsterh infolmAQisisiREeived (16 3016, 0P BIE Untifhiest foembliitars f ar
as any changing of transmt diversity settings is concerned ends. However

it wll be appreci . il r L nraehi
appl i es thelBy ra 4 Sl Snilin SEARS SRfent Rt o AR WBGierkGr e
appropriate (ste 12). However this.operation will. n bg d ri bed
further as PYOsel ogﬁnﬁér E’B‘H‘gg?sﬁ SYsis™ ofrpgth%aﬁ r&ﬂWé?dﬁbty y eﬁ[%lcﬁﬁ‘g Bf the
UE and so the flow chart of Figure 3 does not elaborate on_this_aspect of
step 312. [ edheduledyiethetfiret ypadreskesyistentinfonmation are Feeeived GUeR-3LY- dhus @*ﬁ]
information relating to transmt diversity has been received (step 310)
the UE det elUH nes \Maetdierthd Harthere bedadeabt | systemmedtfoomatien dandhdienee tsystemni t
diversity is the sane as the current diversity set up of the UE (step

314) . If t hgnfbRERiovCIerhéHitBBE¢DBY iR BEit6 gmpRnichts shargedif tRnshit iversityt he
sanme as the current diversity set up of the UE (step 314), then the UE

e, RSP SoR SRE [Pfptt f ic

system i nf of na her broadcast system

el emonts. (SPipigRs A anisrmafobite U B oy 3T G QrafdTRY e

transmt diversity is not the same as the current diversity set up of the
UE (step 31amformaiwn asgppropriglsgsteR30Dhe new diversity

[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 aﬁy 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



setting (step 316). After applying the new diversity setting, the UE
returns to nonitor the broadcast systeminformation for first broadcast
systeminformation (step 302) or for further broadcast systeminformation
(step 306). [0045] For instance, say the UE initiated at step 300 with
transmt diversity set to ON (e.g. with STTD enabled). At step 314, the
received systeminformation elenment relkating to transmt diversity is
conpared with this setting. Say the received system information el ement
relating to transmt diversity indicates that a transmt diversity

techni que s I ) i i I loa
transmit  d 3 rh%i {30 ey SRR s IS B0, BRE otk Py Ve
negative and the, then _at st appl i th di it tti
e i S preiiee A EirctD ST “The UE, once recontigured tn

this manner, then does not apply STTD to signals, subsequently received b
the UE. [00HW44hBbe seeivea l@fgnn#@m@lfat@g\ﬁ@ F@Iglwt §étefﬁltb{gg ngk ghﬁ%@“ﬁe 83 ey Y
for exanple conprise releasing a channel such as the PCCPCH channel and
setting up aumew diREERGHEt aparfribé Ul (stert Bhnthenghe Ubhapplieptheengvadivesdity, t he
new settings nmay be applied wi thout releasing a channel such as the PCCPCH

channel . A shang Qe B06).0 A fref Qﬁgll_ﬁn'gghk? ey divelsityhettingythe €11 rddgas vo inbnitdr
rel easi ng the channel. [0047] Transmi ssion Tinme Interval (TTlI) is defined

as the intepatbiyak sg,(g:tggl aiﬁﬁomﬂiaﬁ%&%ﬂs} RloQddastSGstend %%iatioﬁf(&e%goig)ﬁdgal to

tﬂe periodicity at whi ransport Block Set “is transferred

physi cal | ayer he radi o interface. i multiple of 16 the m ni num
intCeEI egvi néorrf@'%‘?f r?aéfc LSy ioREabl, Eeﬁ) 33’16)3}0% RF (Radio Frane)). The

MAC' ( Medi um Access Control) delivers one Transport Block Set .fo the

physi cal | 50451 Eoeinstanas, say theJ/B nifiate iaEStEJM’fé(,? wihgransmit %Y%%E}’csffif" ON 20ns

TTls on PCCPCH  Every 80ns a MB is schedul ed and that (together with any
Schedul i ng Ke.gciwigh STTD enabled). At step 314, the received system information element

relating to 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



i ndi cates which TTIs (indexed by an SFN 0...4095) contain which SIBs. In a
given scenario, the UE needs certain SIBs. For instance, this may be as
the result of receiving a nmessage such as RRCConnecti onSet up or

Radi oBear er Rel ease that changes the UE state fromldle to Cell FACH or
fromCell DCHto Cell FACH The SIBs the UEis waiting for just arrive in
broadcast TTls. So, for instance, if th UE is waiting for SIBs 1, 3, and
5, it may be waiting for and hence nonitor TTls 500, 510, 512 and 550.
[0048] Figure 4 shows a further enbodi ment of the invention. The sane

reference g{éérﬁfrﬁ%ggbﬂll‘(cﬁlegfﬁﬁg Sﬁégigg (E." 1608PHe ibiftkh JF Snb IR GEdHRo FRarkd)pse

previ ousl 3(; scr odirnment,” the application of a new
transmt diyersi tting i s tri r eithe b it f ubset
of further oSG &er oD i teo® Tamty? Blrdg R BeicRar op
308) or by the quality of the received signal falling bel a shol d.
The processquﬁb?‘(fﬂiéng Bguasitrepn &%Fﬁséﬁﬁﬁ%"rﬁ@g@%‘ﬁ%w, Sﬂgﬁ)m(ﬂ'gti on

of whether the quality of the received signal is below a threshold. If
this i s det Eveiyn8dns taoMIB soschedidedi @and dhatc Gegdtherwwish rany Sehedeling htocksir t her
broadcast systeminformation received so far relates to transmt diversity
(step 310) af¥ikatdsfwhich Td®¢ @hadR@ONWERESRNTO...4098) cent@invehich ISIBs it adjiwear si ty
information is the same as or different fromthe current transmt

diversity sgtdbRg @ UREnABYIERAIGSSER. 384D instdnch,hhid @RS Heds iha et of

diversity information is different fromthe current tfansmt diversity
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likely to matter. Avoiding reconfiguration of the transmt diversity
settings unilhe S&Bs$ thetBRds whitingefor jist atrivsfin rgadsest THdadeofor insjagce i the
i nformation

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).



needed by the device has been received therefore provi des advant ages over
reconfiguring the device at the tine the further broadcast system
information relating to transmt diversity has been received. [0050]
However, if the signal strength is weak, delaying the reconfiguration may
result in nore |lost blocks than applying it straight away. Avoiding the
delay involved wth reconfiguring the ansmt diversity setting of the
device may actually make reading the required SIBs take |onger and so,
according to the second enbodi nent, the reconfiguration of the transmt

diversity s ¢ f . I ”“ﬁmi 0,.b L f e : likty of
the recei ve@bg?]g%}él%’ flgl?ﬁesg%\gbg\% at 1?Jeerzcha()sl @PSLH&(?%E P?%g%(’:zﬂet% m nltlsasyt hat
it is using.the on r mt diversit. efti t he device deterpines
whet her 1 ¢ i then ARoHRgLIPE sftect ety Sipdt pie i roatit B e
quality of the received signal (e.g. the PCCPCH channel) is_deened to be
poor (step theediyersityidn lesselikelyi emafpn i cAvaiding, weenfigugition: pbAhs Rasmit ¢ he
quality of the signal is deenmed to be above a threshold, then the device
del ays appl givagity kettingcunifliatjutems afithe sibsehef furthasioadaistysyisteint infermationg
until all items of the subset of further broadcast systeminformation is

recei ved ornddded abipl tht Yd&icd s B&al Yadivelgirkefofealprevidis! advamtagelr eednol d.
[ 0051] Poor quality can be defined in a nunber of ways, and these nay be

nb_ d ; . . . . Jq
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the receiv strengt ermned in any of a nunber o
ways. For e | e, t.he . |i.ty of .the signal may be determ ned according
to at Ieastgé’gt%lS t‘ilﬁegsﬁgﬁﬁsaﬂg%&ce’é’fd'determ ning the success of data
received, for exanple; i) if no bad bl ocks have been received (for exanple
on the PCOSOF] Haveyer.HE thﬁ,ggpﬁlystr@ggbwsW&Qf,eielf%ng)gquﬁﬁﬂn'g_lg QMK et  or

°e result in more lost blocks than applying it straight away. Avoiding the delay involved
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 setting 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 settihg, the device
determines whether it should reconfigure now or delay that reconfiguration. If the
quality of the received signal (e.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



above the threshold; ii) if a bad block "leaky bucket" is enpty, quality is
considered lowi.e. to be below the threshold. Here a device could start
with a "bucket" with a nomnal |evel of 50 say. For every good bl ock
received by the device (for exanple on PCCPCH) a nunber, for exanple
"one", is added to the level, provided the bucket is not full already. The
full level may be 100 say. Every time aqRlock is read wth 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

pover |evelg 05388 dBterthinelifin gﬂ' 6Ha BefBer Sf WhBN&orleR@AfpR, th q‘?&h@'cﬁ the

quality is sidefed to be good 1.e. to neet or be above the hr éshol d;

or the cel I ”%égnﬁfm%“%' dErfgied iotoRdl rtf%) PP 0o SRR TBRNE, ' onsi dered to

be high i.e. to neet 8 be ab e t he g_eshold ﬂ; carrying out a cyclic
redundancy check® f or SEKEMBI ?LQ“CCFﬁSq g eeeiY 9 FOTGXAMBk s have been read
(for exanple from PCCPCH) but have a bad CRC, then quallty i s _considered
to be low i.e. to beibel oif nhebadnblosks have [tpesaEcerved &fosxexapipie osf the
determ ning quality are not intended to be limting and other ways of
det erm ni ng qual i ty wWPCICPIG#)¢ tearthé qugdiy soomsiderdd ©dbd Ingh he. @rmeet[@de3]
Figures 5 and 6 are simlar to Figures 3 and 4 respectively but show how
the above the threshold;

ii) if a bad block "leaky bucket" is empty, quality is considered

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 deemed to be below the required

threshold.

b) determining a power level, for example;
1) if CPICH _RSCP is higher than a threshold, the quality is
considered to be good i.e. to meet or be above the threshold;
c) determining a signal to noise ratio is high, for example;

1) if Ec/No for the cell is high, quality (for example of the

PCCPCH) is considered to be high i.e. to meet or be above the

threshold;

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



order of steps 310 and 308, for exanple, may be interchangeabl e.

Enbodi ments of the invention have been describe wth reference to

i npl enenting a change in transmt diversity. This nay be the transmt
diversity of a particular channel, such as a physical channel. In this
case, the invention is applied for the transmt diversity settings of this
channel only. The invention may be applij@d to the transmt diversity of
anot her channel, or possibly nore than one channel. [0054] Turning now to
Figure 7, Figure 7 is a block diagramillustrating a nobile device, which

can act as a UE and cgy opegatyrdi thih tNeplafRahAelUBechn feadBiftBO@Rafple frb@ures 1
to 6, and which is an ‘exenplary wreless comuni cati on devi ce. bi |

1le
station 400 is pref er alobcnl HA-RY MBIPERES cEAHIALS ALLABIIRN G AW O at

| east voice and data conmmuni cation capa rties: bile's I on

preferably has the capability tg c icate wth other conputer systens
on the Internet. Depeh&itﬁd’ebﬁrf“’Yﬁ@tg‘i‘?n%df unctionality provided, the

w rel ess device nmay be referred to as a data nessaging device, a two-way
pager, a w [@52§ Theseneamples,pE deteemiping anality taes é%ﬁ%@dedvitt) Pedimiingeadlagi ng
capabilities, a wireless Internet appliance, or a data conmunication

devi ce, as eHmnplagsof JdéhbjinYealéitywiliteelat & parsondBRilled irethelakted f or t wo- way
comuni cation, it will incorporate a comuni cation subsystem 411,

i ncl udi ng beads3p Fige& ¥ 8nd 6 bie sintllar 1@ Pigukésa3 8 4 trédpediivbly Bt MBI hovd the
associ at ed conponents such as one or nore, preferably enbedded or

i nt |, i . , d
processl g SETh L sERERTOaRd 348, AR Gdkile, he RRTILDEEIE, EpiRAinkde ot 2
t to,th Ki.l | in.the field of icat i th ticul
A e L L S R
communi cation network in which the device.is intended to operate. For
exanpl e, no divessityt o h@nmgy)d)enﬁye trapynyg 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 to the transmit diversity
of another channel, or possibly more than one 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



a communi cati on subsystem 411 designed to operate within the MbitexTM
nmobi |l e comruni cation system the DataTACTM nobil e communi cati on system
GPRS network, UMIS network, or EDGE network. [00561 Network access
requirenents will also vary dependi ng upon the type of network 402. For
exanple, in the Mbitex and Dat aTAC networks, nobile station 400 is

regi stered on the network using a uniquegidentification nunber associated
with each nobile station. In UMIS and GPRS networ ks, however, network
access is associated with a subscriber or user of nobile station 400. A

GPRS nobi | eqstatiens) 4 hereEIPhS ab@dESoBpSitRiCHicRek dndeitthbe, owéi'hﬁy( SIM
card in order to operate on a GPRS network. Wthout a valid SIMcard, a

GPRS nmobile _statjgn wi ll nat. b I f [ | : shetwar k
comuni cat i SW%F%gtolré%tgfna s?n%\e/’e’ﬁ? ngisne tesétalﬁlndglh 4?§,318F?1L60881? htr?gs{gl“orbr%g 4? ?’féﬂgny)
such as "911" energency calling, .be available, b ile stati.on 400
will be unaBIIgo?ﬁs@grm9d‘88tsuﬁﬂfso%t£ Lﬁﬁ%‘ka# &ﬁ%ceﬁmodﬁﬁpﬁgmcorﬁfu?@iaei ons
over the network 402. The SIMinterface 444 is normally simlar to_ a

card- sl ot i npparevtite ithase Skilled dn dhe Galdmef qonyevwnieationp,dthe paticulgr design af Hesket t e
or PCMCIA card. The SIMcard can have approxi mately 64K of nenory and hold
many key coBbémgliniiationsubsisterarid 1 atitide depémdentupamthd 5@msmoivatien network in
identification, and subscriber related information. 21 [0057] Wen

requi red netkhE aevist {sahicRdedo dpetdid, A drQkaRpRE BIHBILE Statiay 20MRRAY include
conpl eted, nobile station 400 may send and receive comuni cation signals

over the  nelRifuiOfion L 80dn (3§ dRHcd Yo BBEAR"GiAMOHE VIBHAK™ mobile

comuni cati on net are inpu 0 recerver ich may perform

such common receiver. funciiong a i a ification, fre nc wn
conver si on, SPPMUEIEHEN BRiEHheCs Z}a@‘%ﬁl éﬂ@)llehé’om%‘fah%dsy?’%%%’hkeﬁpg% anpl e
system shown in Figure 7, analog to digital (A/ D

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.



conversion. A/D conversion of a received signal allows nore conpl ex
communi cation functions such as denodul ati on and decoding to be perforned
in the DSP 420. In a simlar manner, signals to be transmtted are
processed, including nodulation and encoding for exanple, by DSP 420 and
input to transmtter 414 for digital to anal og conversion, frequency up
conversion, filtering, anplification angy transm ssion over the

comuni cati on network 402 via antenna 418. DSP 420 not only processes
comuni cation signals, but also provides for receiver and transmtter

control . FOEOO%’?F‘W&’ réq%fre&laﬁé@ﬁoﬁd)%g'i&?adoﬁ 6P THRVAtfR! ipRitedired dlaSe | Been
receiver 412 and transmtter 414 may be adaptively controlled through

automat i ¢ galn 000t Lol 3AGL b I R) SHERLEeichy o400, o A0S hMARI |

station 400(:(61El Yo udes Croprocessor ntrols the

overall operation of the devicge. Comunication functions, .includi t

| east data n%FW(?ﬂilﬂg%e%l%‘Wﬁ??‘éﬁdi Bhantennag e'i%f Wﬁ%%‘ﬁné’ﬁﬁmfﬁi%@gti on
subsystem 411. M croprocessor 438 also interacts with further device
subsyst ens sigcinpaista teseiyes Al Zywhigh may pefernhshely gommen reetivis fuaeias Asnenor y
(RAM) 426, auxiliary input/output (UO subsystens 428, serial port 430,
keyboar d 43gignsipmaiicaddd], frequencypdone cdiB@rsien, fitedng; change selentiemamhthieons
subsystem 440 and any ot her device subsystens generally designated as 442.

22 [00591 figaeamf ihh@eSemyit esyitei QWBwh NinFIFgEre 7, RRNSORH digital (A/D)
communi cation-related functions, whereas ot her subsystens nmay provide

"resident"” ggna\%gﬁ(gﬁvi cgrd zg@%?ﬁén o glapécxir},g?/og%él&lubﬁ% e;ﬁ rgflﬁgglppei

keyboard 43 spl-ay or exanpl e, use 0

COMUI ¢2 o0 ShS e, RARRRCRR SRR COR S AR RERPRR e

such as a CD%|PC22|O?'[ %g aosrimtilgl'rS Ir<na|nlneS:rE 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
(/O) 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.



[ 00601 Operating system software used by the m croprocessor 438 is
preferably stored in a persistent store such as flash nenory 424, which
may instead be a read- only nmenory (ROM or simlar storage el ement (not
shown). Those skilled in the art w | appreciate that the operating
system specific device applications, or parts thereof, may be tenporarily
| oaded into a volatile nenory such as R#M 426. Received conmunication
signals may al so be stored in RAM 426. [00611 As shown, flash nmenory 424
can be segregated into different areas for both conputer prograns 458 and

program dat fo3dPSREE of We stirgstethakhdid it gurbe perforsth icb@mamicatiberelgedt ypes
i ndi cate that each programcan allocate a portion of flash nenory 424 for

thei r onn IAkStOURERAL S LEIBUER, MPHARIACESIat 3P on dBvicadictbAn ¢ O

its operating system ctions, y enabl es execution of software

applications on the nohile station. A pre rm ned, set,,0f appligations
that cont roNOtag]eYs PME § Sé(ﬁ“"%s?‘lcﬁﬁéllﬁ%’i?%&jgg Iag%g{Sp]c?Xtégza | e\%&‘f'lfee’ hlaf
conmuni cati on applications for exanple, will normally be installed_.on

mobi | e st at bownseddor rth cogumitstignrelpied unchions, suelbas eering & (RXF essaEs {%at i on
may be a personal information manager (PIM application having the ability
t 0 or gani zetramthissiorageer datommtginationedeiwprkg and deviee-tesatenbfunctions swohias @
station such as, but not Iimted to, e-mail, calendar events, voice mails,
appoi nt ment gicaier G4k lidtens. Naturally, one or nore nenory stores would be
23 available on the nobile station to facilitate storage of PIMdata
itens. Such ] i WK, SreP 138 erasigd and
recei ve dat B@F%%%b#%%&htg& W re%gsgﬁﬁgﬁgirli @g&@%ﬁdﬁ%ﬁ ?Pjg:‘ 'ieS?/ P;eeg y

pdat e vi SR peree O R B0 hERY 2t hER B MRS o

he “no Ion user's
corresponding data itens stored or assogciated with st ca te system
Further ap pPli%é’d‘tl‘?%‘ﬁé’ (RMbprsgmplar ?te%ﬁse&fem%?rt% élt“??ﬁ@r Ihlg‘°§? glflﬂg m4%5 Athr ough

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 its 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



the network 402, an auxiliary 1/0 subsystem 428, serial port 430,
short-range comrunications subsystem 440 or any other suitable subsystem
442, and installed by 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 may provide enhanced on-devi gg functions, conmmunication-related
functions, or both. For exanple, secure comunication applications my
enabl e el ectronic conmerce functions and other such financial transactions

to be perf Oﬁ@ﬁbgs&p the REHID Qﬂaﬁ@n %6 %dlﬁ’ﬁtélggragé QPG lfkadtehat aSuch PIM

conmuni cati on no a rece|ve S|gna such as a text nessage or web page

downl oad wi | | I OCess b e c I [ ut to
t he nlcroprgg%ggg 3@5 F%%ﬂ%?gw%ﬁgqﬁﬂﬂ$§§t§<1§§f§%§§§g%é%%gﬂ$§%£?§ed
signal for oQutput to the dj spl ay 422, or altern 0 _an aux ary UO
devi ce 428. Wielgse petyork AR Inea pregrres-Fmabndiment Wgﬂ% YRS 3L Sea eé guch
as emai |l messages for exanpl e, umg{g t he ke board 432, which is preferably
a conpl ete altedratedneynclrokizgdend apdated, o &mWﬁelﬁwpﬁéwwyﬁEd withnthe gaghidect i on
with the display 422 and possibly an auxiliary 1/0O device 428. Such
conposed i t s@aHomayert hedsirdspondiag Hatd iteds sueed ar assueianidc atithon hoste¢ompuiter
through the comunication subsystem 411. 24 [00631 For voice

conmuni cat i yktem OFﬁftﬁér BH@a[tﬁshh byl BDIohGedbiitb HRNMOBTe staticd M0 BEoughexcept
that received signals would preferably be output to a speaker 434 and
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Al ternative Voice or audio as a vol ce hESS&
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through the speaker 434, disp Ia¥ 422 may al so be used to_provide, an
i ndi cati on afuseria theRAM $26 o pratesahly arﬁ@np@iattl}e storee(ngtsheping forgxegitiogiye

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
I/0 device 428. Such composed items may then be transmitted over a communication

network through the communication subsystem 411.



call, or other voice call related information for exanple. [00641 Seri al
port 430 in Figure 7, would nornmally be inplenented in a personal digital
assistant (PDA)-type nobile station for which synchronization with a user's
desktop conputer (not shown) may 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 applicakyon and would extend the
capabilities of nobile station 400 by providing for information or

sof tware downl oads to nobile station 400 other than through a wreless

conmmuni cat i g@g?gkw{l&ci E&ﬁnﬁﬂc‘%ﬁﬂ%{ SvéaiheadoRdF lhdbay stalbn 468 WTRhRlabe used

to |l oad an ption key onto t device through a direct and thus

reliable and trusted connecti tQ.th i .
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different systems or devices, which need not necessarily be simlar

devi ces. Fol/OCexahgistemst hwck udss s veiee 4n@ssaag teperidinge subsystems rapy dléebece and
associated circuits and conponents or a Bl uetoothTM comuni cation nodul e
to provide {mplefRMEdnse ahdiiR vatith si00i | Althpuginabicedos ysdiensignal noltpietvisces.
25 [0066] Wen nobile device 400 is used as a UE, protocol stacks 446
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[0064] Serial port 430 in Figure 7, would normally be implemented in a personal
digital assistant (PDA)-type mobile station for which synchronization with a user’s
desktop computer (not shown) may be desirable, but is an optional device component.
Such a port 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 devices. 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.



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 rebgting to whether transmt
diversity is in use, determ ning whether the device has received al
menbers of the subset of further broadcast systeminformation,

| npl ement i nﬁgfrﬁghg\z‘lgeéldﬁl\@bﬁg e, FORNYRed rérs;ff Z{?l?,g‘g}ot&ioi'esrtaﬂkg YaskS ifdfidened by

the further t systeminformation to whether transmt
h broadcast

diversity is in use once all.nenber.s .0 he..subset .of furt

system i nf o?m?%%?%frlglﬂ?%rﬂ‘ér}t%d? "F&ﬁ’é%{or }hrafn%l% 'O?r%%ﬁts?ysg?nbé PR o
support all of the itens of further broadcast system i nformation.

Accor di ngl y teleremmagnications pystenp uses egriPMsAt-her br oadcast system i nformation
are of use to the device. Alternatively, the device supports all of the
plurality of itens of furtEBXTENSKINAANRWIIHRINATGYEBti on and in this case
all the items of further broadcast systeminformation may be of use to the
devi ce. [ 00€#ll67| ThidehetOhfUcnlesitetfd dvidenind 4 fiethod WEvpenrinfaswideless
described wth reference to specific enbodinments thereof. It wll,

however, be %ﬁ%ti&ﬁ@ﬁe%?&i HeS w2lessRBhInh GALAtBAS RRfteCHARY SShefRive bR Made
thereto without departing fromthe scope of the technique. The

speci fication _and, draw ngs_.are ccaordi naly, re i
TP rotr o) VEReRB it el inBEERLY B8 %FB%?%] e Gl Bherally | o
t he met hods as descri bed have shown steps, being carried. ouf. in a
particul ar 6PEBHESesSHEhhR device, W?ﬁ’l"&’%@rgl @Qﬁé‘i"gt SRR s‘BfPr’g‘I?{‘?IF’e%F“? fthe art
that in many cases the order of the evaluation is immterial wth respect
to the oper hroadeast efstanhénfaamdiion. definingorchieduling informptéonsfos gplurslityafdtemsed
herein is not intended to be

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
further 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. Alternatively, 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



limting. For instance, as wll be clear to a person skilled in the art,
step 312 may occur before step 310. [0071] It is also to be noted that
where a nethod has been described it is also intended that protection is
al so sought for a device arranged to carry out the nmethod and where
features have been clainmed i ndependently of each other these may be used
together wth other clained features. g Clains 1. A nmethod of operating
a W reless comuni cations device (400), "Wherein the wreless
comuni cati ons device (400) is operative to receive: systeminformation

(202, 204) 5,%%18&?& arHiy C(@Bg%t 1%?* 'SB% {n%%lg )therééaﬁ?ri%tul? ﬂlg%a(rf]‘@xfg 8‘%?1' A8 sc dJ% dehe

devi ce (400 recer vl ng system | nt'or mat sara first

systeminformtion (2 defi ning (304) .scheduling.information far a

ol rali ty ofie teuats s seeiical T ai it ASHe) © Trreisd ndds) a
subset containing a plurality of itens of further system information
(204) : receillustigtiyeleBier thanjaresirieiversgpscher system i nf ormation (204) rel ating
to whether transmt diversity is in use, when it is determ ned that the
devi ce (400]J0078} Itrie tebe acked tindt hise methotiens desofibedidvieshowelstps bging28rjedt o

whet her transmt diversity is in use, waiting until one of the follow ng

condi tions BasinkeitidiBir RO oWl aMRBtid e Déhr th 8 pdRvh cEilled B0theafthat
changes in transmt diversity as defined by the further systeminformation

(204) rel at .H"gxangé 9&%’9 %t{]?xrdﬁ% {)Tﬁﬂl%r@vtd]fug%lﬁrg fsz ati?ﬁ?g; i ﬁ’?ﬁ%geec%’t to Eﬂ@o&?ﬁﬂoﬁe

(400) having received a ers o ubset urt system
I nformati Onof ﬁ%sl)n’eth%& The ordering of the steps as described herein is not intended to be

limiting. For instance, as will be clear to a person skilled in the art, step 312 may
occur before step 310.

[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.



ii. the quality of a signal received by the device (400) being determ ned
to be below a threshold (360). 2. A nethod according to claiml1l, wherein
the quality of a signal received by the device (400) is determ ned
according to at |east one of the follow ng nethods: a) determ ning a power
| evel ; b) determining a signal to noise ratio; c) carrying out a cyclic
redundancy check. 3. A nethod according®o claiml or 2, wherein the first
systeminformation (202) conprises a master information bl ock and
optional | y da8%r nore scheduling blocks. 4. A nethod according to any of
clains 1 to 3, wherein the further system information (204) conprises

systeminformation bl ocks includi.ng systeminf.ormtio | enent 28 5. A
met hod accdr di nd* mgt?\gﬁg#(%qer%ngiarﬁlr es(sc?omml{ﬂhcgﬁlgﬁq%vﬁﬁ%@h‘fvg‘%ﬁ@ﬁh%f any
changes i n vifeis3s gbinmiinicatidistdgvice (400) asperative &siccgivar systemuinfooastion(28hannel
and reestahlishin he ¢ L.caton | ipn a hi.h the
further sy%ﬁﬁm%‘%ﬁ{ %? P%anﬁ%i% th% %%Fﬁ%gﬁpﬁ& ﬁ\éﬁé 9 ?‘g(r?]egﬁw%)}dl versity is
in use. 6. A nerémilirmc@02)dirstgystoemdhfarmat®n (20R)r ssiichfirshieystem infagsedtion (202)
conmuni cat i . IS, 08 l,.cal f 7 ording to
claimb, Wﬁféﬁ@ﬁg?"{bﬁg&}h&?gg e ﬁé%rf\?rca ?%ﬁtygﬁg%ﬂ%@éné}%y%%ﬁmry Conmon
Cont rol PhyrforadtioCk4hel . 8. A nethod according to any of clains 1 to 7,

sner ei n 1he Tur LBRnGYBETuldhl QARG pFRY b otifich geansi

diversity is in use me Transmt versity is in
use. 9. A dnfommation (4#}higr am product conprising instructions that when

executed by a receiving (306) an item of further system information (204) relating to whether
transmit diversity is in use,
when it is determined that the device (400) has received further system
information relating (204) to whether transmit diversity is in use, waiting until one of the
following conditions has been met before implementing on the device (400) any
changes in transmit diversity as defined by the further system information (204) relating
to whether transmit diversity is in use: '
i. the device (400) having received all members of the subset of further
system information (308); or
ii. the quality of a signal received by the device (400) being determined
to be below a threshold (360). |

2. A method according to claim 1, wherein the quality of a signal received by the
device (400) is determined according to at least one of the following methods:

a) determining a power level;

b) determining a signal to noise ratio;

¢) carrying out a cyclic redundancy check.

3. A method according to claim 1 or 2, wherein the first system information (202)

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

4, A method according to any of claims 1 to 3, wherein the further system
information (204) comprises system information blocks including system information

elements.



m croprocessor (438) in a wireless tel ecommuni cations device (400) perform
the steps of the nethod according to any of clains 1 to 8 10. A wireless
comuni cati ons device (400), wherein the device is operative to receive:
systeminformation (202, 204) broadcast by a network (419), the device
(400) being arranged to: receive (302) first systeminformation (202), said
first systeminformation (202) definiﬁ@ (304) scheduling infornatio? for a
lurality @f it t . r i X fi 305) a
Cubset contai ni naeed eI o3V P B} &4 i bfpichhem i Bt 700
(204); recehangeg BOBINsANt divessitysormiplisesreleasing taereminifnicatian clannePa) [1 el at ihng
t o whet her ] i ' A S Lt ' that the
dovi co. (405 ALt i RnEhlcH et F ccth el W InERIFEIRAEN 200) to
whet her t r B¥maation){204) eelatipg taswhetherdeansmitidiversityiis ingise. of the fol | owi ng
conditions has been nmet before inplenenting on the device (400) any
changes in_transmt diversity as defined by the further systeminformation
(204) rel abi ng Areethprbagrerding taeaimd. whersinsthe yelpased copgaunication channglds devi ce
(400) havi gphysiegionadnal | menbers of the subset of further system
information (308); or ii. the quality of a signal received by the device
(400) being determned to be below a threshold (360). 11. A device

accordi ng 7o cl AintetAdY actbirg 18 cldif 5)Whkrelnthe feldased @BRImUNRGE6Y BkhrRY| ik he
devi ce (400}3.i S dﬁ{t)erm' Q:}d a@?rdi(}g‘.to F\t | east one of the follow ng
met hods: a$ FUEEB: HPRMRY Conpalteysical hannel.

8. A method according to any of claims 1 to 7, wherein the further system
information relating to whether transmit diversity is in use defines whether Space
Time Transmit Diversity is in use.

9. A computer program product comprising instructions that when executed by a
microprocessor (438) in a wireless telecommunications device (400) perform the steps
of the method according to any of claims 1 to 8.

10. A wireless communications device (400), wherein the device is operative to
receive: system information (202, 204) broadcast by a network (419), the device
(400) being arranged to: |

receive (302) first system information (202), said first system information (202)
defining (304) scheduling information for a plurality of items of further system
information (204);

define (305) a subset containing a plurality of items of further system information
(204);

receive (306) an item of further system information (204) relating to whether
transmit diversity is in use,

when it is determined that the device (400) has received further system
information relating (204) to whether transmit diversity is in use, wait until one of the
following conditions has been met before implementing on the device (400) any
changes in transmit diversity as defined by the further system information (204) relating
to whether transmit diversity is in use:



b) determining a signal to noise ratio; c) carrying out a cyclic r

check. 12. A device according to claim 10)or 11?/ V\ﬁerei n thg fi rstegygsgmy
information (202) conprises a nmaster information block and optionally one
or nore scheduling blocks. 13. A device according to any of claims 10 to
12, wherein the further system information (204) conprises system

i nformati on bl ocks including systeminfdrnmation elenents. 14. A device

according to any of clainms 10 to 13, wherein inplene tiqn of
in transmt diversi tyﬂ@diﬁﬁqes(_é@o)rh@}"ééé‘?%aeaag r%gfttﬁ%ﬁ&?ﬁgﬁfr@m%nghanges
;;gtsgﬁqbl : rsnbl)pg %%ﬁm(204) ig@Fgggmdahannel I n accordance with the further

. mation | relatin o whet her, transm versi 1S i N .
T A devi co accor di hdne Suaagha Saha) (RAEMER Y e SR A belf G Rlsnriep, o) °°
channel is a Physd sabw alirressdld (360). A device according to claim 14, wherein
t he rel eased conmuni cati on channel is a Primary Common Control Physi cal

Channel . 17. A device according to any of clainms 10 to 16, wherein the
further syggem Aldevieenrmtardingtetlaim hdy viheraim tielpiality of asignel répeivedhtthei s in

use def! nesde\\ﬁlgee EJ&‘BK is%?a?ecr%inyd na%corg{ngqg gf badf'oH€ ro?fh%Xolio&ngﬂné‘lﬁSds:

a) determining a power level;
b) determining a signal to noise ratio;
¢) carrying out a cyclic redundancy check.

12. A device according to claim 10 or 11, wherein the first system information (202)

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

13. A device according to any of claims 10 to 12, wherein the further system
information (204) comprises system information blocks including system information

elements.

14. A device according to any of claims 10 to 13, wherein implementation of any
changes in transmit diversity comprises releasing a communication channel and
reestablishing the communication channel in accordance with the further system

information (204) relating to whether transmit diversity is in use.

15. A device according to claim 14, wherein the released communication channel is

a Physical Channel.

16. A device according to claim 14, wherein the released communication channel is

a Primary Common Control Physical Channel.

17. A device according to any of claims 10 to 16, wherein the further system
information relating to whether transmit diversity is in use defines whether Space Time

Transmit Diversity is in use.



