[001] METHOD AND APPARATUS FOR UTILIZING A DIRECTIONAL
BEAM ANTENNA IN A WIRELESS TRANSMIT/RECEIVE UNIT [002]
FIELD OF INVENTION [003] The present invention is related to a wireless
communication system. More particularly, the present invention is a
method and apparatus for utilizing a switched beam directional antenna in
a wireless transmit/receive unit (WTRU) operating in a cellular network. .
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beam antennas to improve the link margin of the forward and reverse links
between & base station and a WIRU. The increased gain of the directional
antenna over the typical omni-directional antenna provides increased received
signel level at the WTRU receiver allowing the base station to trensmit at a
lower power level. This allows more users to be simultanecusly active, (i.e., more
capacity), and lowers the interference seen by WTRUs in adjacent cells.

{006] Directivity of the antenna in a WTRU can also provide & reduction
in the interference level from signals received from adjacent base stations. The
reverse link from the WTRU to the base station enjoys the same link margic
improvement, thereby allowing the WIRU to transmit at lower power level, This
reduces the interference seen at base stations of adjacent cells and can lengthen
the battery life at the WIR1.

[007] The use of a directional antenna ‘at & WIRU requires decisive
reference to the signal level measurements on each of the directional beams in
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order to select the best directional mode of the antenna. In a mobile
communication network, the WTRU must continually monitor the received
signal level in each of the directional modes and periodically reselect the
best directional mode to accommodate environment changes and
movement of the WTRU. In a GSM network where a TDMA scheme is

employed to accommodate multiple users, inactive timeslots, (i.e., where
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signal measurement in each directional mode can be formed from the

to ceived signal power averag the timeslot, (hereafter called
h $é§eived signal strength indicam), received on the BCCH
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having the best signal. The measurements are made during inactive timeslots
where the WITRU 18 not required to transmit or receive. Typically, the WIRU is
assigned one timeslot to transmit and one timeslot to receive of the eight TDMA
siots available in the GSM system, leaving six inactive timeslots.

[010] The signal measurement in sach directional mode can be formed
from the total received signal power averaged over the timeslot, (hereafter called
the received signal strength indication or RS8I), received on the BCCH from the
serving base station. It can also be formed from an average over a portion of the
timeslot. This allows multiple beams to be measured within the same timeslot,
thereby reducing the time required to develop a beam selection decision.

{011} Alternatively, the signsl quality or carrier-to-interference ratio
-(CIR) of the signal received from different directional modes of the antenna may
be measured using the midamble of the GSM burst waveform. This technique
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would be applicable when measuring traffic channel slots that can also
contain interference from adjacent base stations. The midamble contains
a known data sequence used to discriminate between the desired signal,
(i.e., the serving base station), and interfering signals received from other
base stations. [0121 In general, the beam selection decision does not rely
on a single set of measurements because of signal level fluctuations due
toweultl-pathitidande vher aginguttiegnedSu rdnrentd fromikackadisdetiomtain
Prigtda:seice I aest decliaRin anelloalYe IR IS, (Y BGIR ee
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bursts at GMSK modulation and 8-PSK modulation, respectively; -3

[014] BRIEF DESCRIPTION OF THE DRAWINGS =
[015] A more detailed understanding of the invention mey be had from the
following description. of a preferred embodiment, given by way of example and to

be understood in conjunction with the accompanying drawings wherein:

016} Figure 1 is a diagram of a wireless communication system operating
i accordance with the present invention;

f017] Figure 2 is a flow diagram of & process for utilizing a directional
besm antenna in a WTRU of the system of Figure 1;

018} Figure 3 iz an exemplary directional beam pattern generated by the
WIRU of the system of Figure I;

019] Figure 4 is a block diagram of a WIRU configured to utilize a

directional beam antenna in the system of Figure 1;
[020] Figures 5 and 6 are time masks for normal duration bursts at
GMSEEK modulation and 8-PSK modulation, respectively;
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[021] Figure 7 is an example of three measurement intervals within a
single timeslot in accordance with the present invention; [022] Figure 8 is
a diagram of GMSK normal burst bit structure; [023] Figure 9 is a GSM
multi-frame with occurrences of neighbor cell measurements (FN) and
serving cell measurements (FS), wherein each frame type is exploded to
detail the activities in the eight timeslots of the frame; [024] Figure 10 is a
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interconnecting cormponents,

029} The steering algorithm in accordance with the present invention
provides an approach for steering a directional antenna (Subscriber Based Smart
Antenna - SBSA) in a GSM/GPRS/EDGE handset for communicating with the
network. This approach can be accomplished within the courrent
GSM/GPRS/EDGE standards and deployed in existing networks, although the
present invention is not limited to those standards.

{030] The present invention comes into operation after a handset has
registered with the network and is using & specific serving cell ARFCN (Absolute
Radio Frequency Channel Number). The omni-directional mode of the antenna
would be typically used prior to registration, although this is not required. The
technique for steering the antenna may be performed while the handsetisinan
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idle mode or during an active callldata transfer, During an antenna scan,
the steering algorithm cycles through the antenna positions and uses an
inactive timeslot to monitor signal strength of the serving cell broadcast
common control channel (BCCH), since it is always active and is
transmitted at a constant power. The antenna position is selected based
on the strongest signal level monitored. [031) Steering the antenna
redéliessqserivdivrimensy mimentsibiitte teaaifableDiivent enod miadessten, the
MR e AR G iR SR ERULIR OV G oS e
signal strength measurements are preferably performed during fnactve
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antepwa B\wiahingrititsd. [0331 When performing received power
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strength measurement of some number of antenna modes can be performed,
Bmited by the transition requirements of the measurement and antenna
switehing unif(s).

{088} When performing received power measurements of neighbor cells for
handoff decisions, the WI'RU may be restricted to the smni-divectional antennas,
This provides consistent relative signal sirengih measurements of neighboring
cells that may appear at different angles of arrival.

1034} Figure 1 is 2 diagram of a wireless communication system 100
operating in accordance with the present invention. The wireless communication
systern 100 includes a plurality of WITRUs 102, and base stations 104e. A
coverage region of the wireless communication system 100 is divided into a

plurality of cells 106..c. Each cell 106..c is covered by a.respective base station
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104a.c. A WTRU 102a-c transmits messages to, and receives messages
from, a base station 1048. in a respective serving cell 106x. . [035] The
WTRU 102a. is configured to generate a narrow directional beam which
radiates signals only in a particular direction, and preferably may also
generate an omni-directional beam which radiates signals in all directions
at the same power level. The WTRU 102a_c preferably uses an

ompiifectigmakiaan) befpredhe WIRkEJOZA 66 QUISRIRAWIPA from, o

wireless ¢ mmtérnica,tion network. However, the WTRU 102a.c may also

usEBE BN %ééﬁ?ﬁ??@%%?%%ﬁ?%ﬁgﬁ*‘ﬁegistration, the WTRU
10484 is assifhe RTEIANEL 10beonSaa-ddrtoqramemic atinarndin dhectional
bage Stalanl 048610381 1 agsordanse Wil 1ha present invention, each
WTRU 102a-~ uses a .dlfectipnals?beamg or theé'?rg}lsr%%gsfoar%\éﬁée%gheglg{ o
sigharsR ehsterfe AtinE diurhing keam tahish 1okates agni iR Halipstions at
celHdbane %G&dP@VMT Rth&@?@fmgmgzﬁ pilaaail/zym? Hsé@h%nﬂﬁﬁgﬁcfﬁectional
constant just t irection of the directignal beam., The WTRU 102a.c
g et S g PR R e A b
pluratiett. pddarvstintbed BB U 20k e ddes tissigniiregialityiitemdiefore
sepdRgicall k068 Rnl Rplderinmainiainring best dicegtion, farsa to be
signals, the WTRU 102ac must perform periodic measurements of the
SigHRRCIE AR UERRSBSTIGR Brareseirtifatetne[037] Figure 2 is a flow
diggesn includingsethedstaps Beanprast 600 ofQ sl XintraUdiceciionala
begm antenna in a WTRU, for example WITRU 102x. In_step, 202,.the
w?ﬁf’fé‘l%‘%@%&%;e‘% i\"/%h e \(Vlreie%ls E’énoc}nrr1%?"553}1.!1)0a(%%liosrllglsj‘ys etr% %%%? i the
ordeF BB BRRsrAabieDSi B4k nTEAb N dheaserettiv o VAR 802 4-p tbEEVEBRTT 1020
reGaiwes, ane wmsmmeﬁéag@?raﬂlﬁ%mﬁg&fr @tb&%e éi@éll%r}%é%e
in g.serving cell 106a vj ijot channel or a brpadcast channel, such as
or PR 6T ek o (B R R 201 e geage o
tradisevitienklise the piotgcharinetbiybrDpdkitishelinnmétate alniaysin the best
avajlable and: a%e ARSTIIGA ALa1 koW ARSIISSIOn NOWEEIGVEL 4oy icn
Therefore, the WTRU 102a utilizes the ‘messages to measure signa
quinttyafiatien Sesanian Y SRMréBhorsst PRUBEicRetEpToments of
then ERkklf7aiselediscabraimdion themdiactionehaving the best signal
quﬂjg){’] In Seleﬁlgjmg_etlgelsbg %tc%l r&%%ggl%l iggfiuﬁ]i’égh Snm gteps of a process 200
for utilizing & directional beam antenna in 8 WTRU, for ezxample WIRU 102.. In
step 202, the WTRU 102, registers with the wireless communication system 100.
In order to perform physical measurements, the WIRL 102, preferably receives
and processes messages transmitted from a base station 104, in a serving cell
106, via a pilot channel or a broadcast channel, such as broadeast common
contro]l channel (BOCH) (step 204). The messages trensmitted via the pilot
channe! or broadcast channel are always available and are transmitted at a
known transmission power level. Therefore, the WIRU 102, utilizes the
messages to measure signal quality in each of a plurality of divections (step 206).
[0s8l In step 208, the WIRU 102 selects & beam from the direction
having the best signal quality. In selecting the best directional beam, the WTRU
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-6 may base its decision on the average or differences of some number of
signal quality measurements made for each directional beams. Instep
210, the WTRU 1028 communicates with the serving cell 106a steering a
directional beam in the selected direction. Since it is assumed that the
WTRU 102a constantly moves, the beam direction is constantly adjusted
to maintain the best direction. [039] In step 212, the WTRU 102a
periaglibaly itsodutdsithen Siyn alermgityorodifieran ess alyenre eaindd:faaignal
Pighehe/ies-a:0foadeast shapash e Al S0ARRLIAISA R ey

beam direction. The frequency of measurements should be™high enoug
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pracessing power. If, as determined in step 214, the signal  quality on the
cu%‘gr%eglegaﬁxﬁf?ﬁeo&fgﬁo rfﬁ%%?o%?ﬁ%?e%pm%%ﬁ%ﬁ%%ﬂeﬂ@m
présss 200 rétstep 85.5t8 F06RY peRiorenitdializasursmetis gedhdnadity
othetndireclions cbs auhselnes AN awitahesde-lne SeamLfitection .

having the best quality. If the sign ity on the current beam direction

al qual
dBE RN EBR RS He%‘?ﬁﬁ FEREHRCTRERRATR TS Rets should be
maiptabindhk tutenhhednts dire cliore{séep o716} FNTRIONLBLES to monitor

th lity of irection, and the process returns to. ste

A SR A T R R
orifinaedee fid 2 Th BreRgBRRE RATTYT is Brete dathrmioss iredtepilifa feeeigod]
sighatisi ength el 8E4R ISEA5Ad FHE BN INREIRISRES AR lhe
should be te%ﬁ%gt other parameters may be utilized alternatively gr in

CRSTRRTAN 15 BRI G 81 G A R GRS TRE\PRD) g obher
reszantitmes dntermaambsldecporiotiedtiyhimsteide béare doantiinchitving the best
acraiianCe Wi s icsl @&@%%MMMOA%%%@@%%

scheme is more useful'in a WLAN application where a mu
erttpoRTAFETERGTC BEsabPidr thod 08 pERing dhanspracetabeam
digeesinnal beane patiaia genbradedo B dhiRoYVHHR k2R oIS exam Meam
the. WTRU 10 stablishes thie beam pattern by itc?g}% eam
di%%O%ma&%g%ah?%ﬁ%%setrgrmmedt%os%%ni;lgéng%gr 0 m@&yﬁ%%lbe &
meeesisterminest fisead uwsitvesigial poshiihs ortdivepstnd. The signal quality
is preferably measured using a received signal strength indicator (RSSD) or &
carrier-to-interference ratio (CIR), It ghould be noted that other parameters may
be utilized salternatively or in combinafion to messure signal guality.
Alternatively, the WIRIJ may rescan the antenna modes periodically instead of
rescanning in accordance with the result of comparison with the threshold. A
threshold scheme is more useful in a WLAN application where a multipath

environment is more stationary.

[041] Figure 3 shows an example of a directional beam patiern generated
by the WIRU 102.. In this example, the WIBU 102, establishes the beam
pattern by switching the beam direction among eight predetermined positions
.and performs physical measurements in each of the eight positions or directions.
Of course, those with skill in the art would realize that although there are eight
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Of course, those with skill in the art would realize that although there are
eight -7 pre-determined positions shown in Figure 3, greater or fewer
positions may be utilized. [042] Figure 4 is a block diagram of a WTRU,
for example WTRU 1028. The WTRU 1028 includes a switched beam
directional antenna 402, a receiver/transmitter 404, a beam steering unit
406, a baseband processor 408, and a controller 410. [043) A received

sighakistéeshfremphatiaoeivewtan Fities 404rinin e thasebaidons may be
progesser 408 and the controller 410. The baseband processor 408
measures the signal quality of the received signal. [044) The beam
dilééibn is switthed drscng@iptisgiarobDHecFEBIMife dxpogioWTRI 08,
anghin eppRdiregion,icsionalaualivgssueaswed.Jhe: coigller 449 o
compares the measurement results and selects a direction having the

higHEETSIETRR TR 4% Robrtrp StRetine thaithEoy e Rasrbrme meoprsaer 1418,
bexndadeandtifietent positions in a particular order, (e.g., such as

cl ise or counter-clockwise).EqQr ex le, the measurements m
bggln n the d%%%?%ﬁvo e prles)\%éil?éq eggfgﬁ%l“eﬁnd {Hen gﬁ%m% the

paxigehnnd pritseswideionndcipo stivrolay g thEhp dvicibe i straigeral 408

M Re: Re/eAted JAL e AR 8MBD B8R 0:QhA random scheme may
aﬁ%e applied, [046) A communication between the WTRU 1028 and the
S

cell 108%° FETBABHALE 3O Lea8r AT AReRArnTiLts sheredataaiped
dipestidmmDinitgrth earebimraanhi atitiati sinethe ntigolkdr di0ipo hstasthored. The
mehlisadbe oaaavalb AR die- GHILERLRRAI leeelion. Bul dslelTingR,
whether the signal quality has dropped below a predetermined thres old.
[048) Higeestaren dumnlitt Mﬁ#égﬁﬁfg@ﬁébsé [ s e T L o 2
USigE s damable.: TheeifibsisNalfaobba cRisa ale. CEAIRG: S XRRMRHM by
sequence is IE\{egggﬁive in one ire@tion and the second Ealf of tgjtca?%i:damblef
SRR AP AShEERIR, SRS TaTR MR ORI e RPERRG
ditbetiwewioan bt sgnaparistireteteeringsitivts diretiensiie vidbs msition
belign i BNaLAHAIRE best signal may be selected for measurement, and so on. A
rendom scherne may also be applied,
[045] A communication between the WIRU 102, and the serving cell 106,
is performed after sieering an antenna to the selected direction. During the
commmunication, the controller 410 constantly monitors the signal quality on the
current beam direction, and determines whether the signal quality has dropped
below & predetermined threshold.
1046j The signal quality of two directions may be measured and compared
using & midamble. The first half of the midamble containing a known data
seguence is received in one direction and the second half of the midamble is
received in another direction. Signal quality is then compared in the tvgo
directions, end the comparison determines which direction provides a better
signal quality.
- 1047] A WTRU 102; may also be configured to generate an ommni-
directional beam. The WIRU 102, may utilize the omni-directional beam at the
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-[047] AWTRU .1028 may also be configured to generate an. omni-
directional beam. The WTRU 102, may utilize the omni-directional beam
at the -8 initial registration with the network and for handover between
cells. For handover, the WTRU 102a has to measure signal quality of
neighbor cells. An omni-directional beam provides consistent relative
signal strength measurements of neighboring cells that may appear at
diffiéiehtregiglestoframiital tfo48ptSinde satHeoekinahsmitdbawadifeient R

chANRRleL- e BrRFR5C M MEAURIGU L RHOL; Tghmm%g%%ﬁs gﬁgxe%sa%

channel, the WTRU must tune its receive requency fo the carrie
HrERH Ay e Pt reion sreisteBbiro5e

e%hd@ﬂ&%&%ﬁ@ﬂi@ﬂﬁﬁ%{b&ﬁ%ﬁﬂﬂ&%@l&%@kﬂ@“ty itself
perhaps, 25 mictoseconds. ence tim |red tune
Zé@%lgve carrlegr]flequency |sg£1 SO I_Jf%n?gl paetro]f‘ f{%g% é’éau%%%e &
nicemechatoalonofeacing terme g4 pay murﬂmmmme :
thes Gl/OERRRMR DG By e RLARBIGS 1 8 CRRIBIERAWAT feemmandatyso

power) time mask for a fixed 542.8 ps (useful part) of a burst transmission

iTHECPRSRRASTR e P R ED AT R AT R % AffSRRGHE
signditnizasiteinenisrh a2t mpecoxeiia. fE@dq&et&ﬁimﬂﬁ&reﬂiﬁrH@aﬁ@ﬂb
p £ [ eme
PR SR B AP SORNINE G il 08 RO IETBISTENS: 1o
tHacsavSe flmeHaLETo ﬁ?ﬁh Heggl The 542.8 ps period is d|V|ded |nto a
Et@@bty off?ipﬁmﬁ%qam@mg%ﬁera%@mmw% 8
eam ea na an ni-air ona re ps
eI G Lo %ﬁ%ﬁ@%&?ﬁ
shf)whumﬁgmsﬁmﬁg e PhEsdriheee dreduwordtagesyifbhehéinstesent
Sﬁﬁg&'ﬁéﬁe@ﬁéﬁ%\e@@%ﬁ%%%%@w&&ﬁmwk aliovied %e a8 period

actual measurement window as shown in Figure 7 except for part
whErE thadr amBirnt iy ek the craRe s ddgieravoid a possible 10%

trgrmpnt as ITHIERSH. (htiderikadomgoiaghe xamplef Bobsepérormed

ass tha it takes 15 asuremen arati each.bea
ggs Sre entl?rs a\l/%egragec%ﬁ \Pex%gr};ﬁn H % m?sm@ssmnqmine penog %e

542.8 ps period is divided into a plurahty of parts for measurements. For
example, if three beams, (a right beam, s left beam and an omni-directional
beam), ave used, the 542.8 us period in one time slot is divided into three parts
for measurement as shown in Figure 7. During each phase there are two stages,
The first stage is the hardware preparation for measurement, followed by the
actual measurement window as shown in Figure 7 except for the last part where
last 4-bits (nu) are not taken into average to avoid a possible 10% transient as in
Figure 6.
{051} In the foregoing example of Figure 7, assuming that it takes 150 pe
for measurement preparation, each beam measurement is averaged over 23.5 s
(6.4 bits) as shown in calculation below.

Left beam average period = (173.5 — 150)¥13 /48 = 6.4 bits, i.e., (e40
~ e48, see Figure 8).
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(6.4 bits) as shown in calculation below. Left.neamaverage period =
(173.5-150) t13/48 =.6.4 bits, i.e., (e40 - e46, see Figure 8). -9
Omni-directional beam average period = (173.5 - 150)*13 / 48 = 6.4 bits,
i.e., (e58 + e64). Right beam average period = (185.7 -150 - 577 * 10% +
34.2) * 13/ 48 =6 bits, i.e., (€105 - el10). [0521 Alternatively, individual
SBSA beams can also be measured on a per time slot basis. In this way,
the SBSA beaOminbdsietinesliiniaall heseheduled-altesmmicly®Ris /48 = 6.4
ccl)??%iougiv%ggqjo rames of the measured channel. This prolongs the

: Beam selection period and reduces the response time to
environment élightespitavetsstaritde=fGIRGBindHMxaniile. J0B313A8) * 13/
SERA-squipred WiddU apesating within the communication network must

- perform channgl quality measyrements for selection of the active beam,
an@%ﬁ@ WTR ﬁ?ﬁf&?ﬁﬂ’é@w@%ﬁmﬁgﬁmg St PR EPRATHERS B9 &
a peption G5 MiGH RSHED GEyntbb BB HAbeThenpesentiavatioibpsokidated
a Ij for SBSA.such that the
e e s B e
is iR &er0s 29149 ERMRBIothenp Reses theTeapcnst banestp|eivisvmgnt
remﬁ%ﬁ@g@x@m{@w&%ﬁggﬁgﬂﬁg,tb generate three beams; a
ri am, a left and a i-directiopal beam. However, it |
s T R R
gmmhgmwmmw@amsmmmme active
inygptionshalk RETRE cORSIHIRHRBEIENIRL 10y ARY-RAISIGHIATIMBRS Afhy

beams. [0557 Abbreviations used in the following descriptions’are as
foffofrier s EISH/RERREP Camabienest: THhe Rresnst srtRatBC ERpvides &
catitginditrehanighaoebigyonkisd

N T S R e

Capddts (ONGierenitetisths peasniakaryn will be explained with reference to
an exsmple WIRU configured o generate three beams; a right beam, a left
beam, and an omni-directional beam. However, it should be noted that this is
provided only as an example. The WIRU may generate any number of beams
and the teachings of the present invention shall not be eonstrued to be limited to
any particular number of beams.

{655] Abbreviations used in the following descriptions are as follows:
{056} 1) Neighbor Carriers (NC) - This is a Hat of the BCCH carriers of the
neighboring cells that the WIRU obtains from reading the BCCH channel of its
serving cei}:. 1t is assumed {hat there are N carriers in this list denoted by: NC=
(1, 2,..., N, |

{057} 2) Ordered Neighbor Carriers (ONC) - This list is constructed by
ordering the elements in NC list according to the signallevel (i.e., carrier power)
of each neighboring carrier measured on the omni-directionsal beam. This st has
N members, and will be denoted by ONC Hst.
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ordering the elements in NC list according to the signal level (i.e., carrier
power) of each neighboring carrier measured on the omni-directional
beam. This list has N members, and will he. denoted by ONC list, 10
[058] 3) Neighbor Carriers/Beams (NCB) - Each member of this list is a
unigue combination of one of the carriers in the neighbor list and an SBSA
beam (left, right, or omni-directional). This list has 3N elements and is

Z)Q%@@(fd b&/ NPSQEBngH@ dbbr;ﬂBMé&%MNN%B@) _l.'t_EaM&Iﬁgér H%Bﬁs[ﬁéi%
rdered Neighbor Carri eams S ons
or%m(fngvt%eeegmenf)gln h%er rac%g %’ﬁxﬁﬁ’ﬂ %éﬁ%% g#%%‘g
c&eﬁrlbghm%mﬁmsmmmmmkeme thissaiid ededembtechyiONAdBed Fyr

xeaIple s pacaid eRent SRNCE iBeeidir cellbeam with the
second hlghest naI level. [060] ‘5) Servmg Carrier/Beams (SOB) - Each

m@*Wer of thi¥ ¢ ‘i@ﬁduﬁﬁ‘ﬁé mbAHEIEH B B@@ﬂ@ar’n% thiat is
sesringeeldtycalSRAA anerieth gt OB asebdiresiianahe Hpissrt:

h hreelmnt and is Nl LfR

Tl%raé %cﬁjﬁ% ec?sénn%}entm’%]ﬁsmer%ﬂxs use? avo%‘gpln‘éopétr?[é)g dffec (?rflg
SWREISFRIIRIE, J66\Retnadraleamean tdhislihS dethhe beigrbny selitbhen, itk the
tinRbi% Rifpdsadden koMAX. After the active beam is switched, it takes

[ X sec before the t er Tlg ro.. The active beam can
rﬁ?ygl e cha %%g é@f& SHERRE St cetbi @
amqmmnhﬁﬁx@mmeb ek ¢ @4viraoeld pnd he SBSA beam
anaegips eneatal e slatinkeach HACGH RIacKERE).

SACCHDlock consists of 104 consecutive TDMA frames as own In
F@gﬁe@{%%‘zﬁg}nes are shown in Figure 9 since the other 52 frames

at[e@.a]r?oi) f Megsirme ntmé@m@@e@ﬂma%&meﬁdﬁwﬁmg
e I’ es voted fo CcO tatlonl entl

(O TR g e e & S I A A AP S ST e o
vém@@@&bmﬁmmm Ti@@@éﬁﬁmma@m@emﬂnheﬁree takes
sesara X ERoES wuckEMkagshomndnHgus a@@%@&%ﬂ&%&ﬁmy be

structure is
changed when T1 is zero.

[062] 7} Subsets of frames in the slow associated control channel (SACCH)
block (104 frames) - The measurement procedures repeat at the start of each
SACCH block. Each SACCH block congists of 104 consecutive TDMA frames as
shown in Figure 9 (only 52 frames are shown in Figure 9 since the other 52

&3

frames are same). Measurement procedures repeat every 104 frames. Four of
these 104 frames must be devoted to decoding base station identily ecodes
(BSICs). Therefore, 100 frames are available for measuring signal level of
various BCCH carriers/beams. The 104 frames are divided into three subsets
(FB, F&, and FN) as shown in Figure 8, and one TDMA frame structure is
depicted in Figure 10.

{068] The FB subset is the set of four TDMA frames devoted to decoding
BESICs... Typically, the WIRU attempts.to decode the BSIC of six strongest
carriers in the neighbor list (in & round robin fashicn).
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depicted in Figure 10, [063] The FB subset is the set of four TDMA frames
devoted to decoding BSICs. Typically,. the WTRU attempts ..to. decode
the BSIC of six strongest carriers in the neighbor list (in a round robin
fashion). 11 [064] The FS subset is a subset of the 100 TDMAframes
during which the WTRU measures the signal level on the BCCH carrier of
the serving cell. [065] The FN subset is the subset of the 100 TDMA
frad6ds during TikeiE1S idesdbif R Ehbsetsitiss ieTVAl fevelaluihie BEHthe

capan e eRe GallnR06) The Seriad gl BIBRLeL oo

elements in FS and S aways . However t e exact

el&if@hts in FWW%’G&WM%@%%@'% futirg gdrich
resldtirRUGR dsRaseo pieasLESReH 10f gwmq B SREERLERUTLs.

RECH of RS G LB SR B L REATS B Lo appaye 100

d i&ﬁmwméasmﬁﬁﬁmbﬁmﬁ]eﬁmammé‘stmmﬁmeﬁm gmrameter
LA E Y Rerad @@%ﬁ%@%&&%%@&ﬂ&@ d%e BCCH of

foregoing |ists. For each list, this enumeration Is a one-to-one mapping

Rﬁe%‘f?‘{‘flg 2@?&#}? het BB SET sulisr BampTriigmient
m@manmkes\mwmﬂmﬂﬁ bfHel Sl GhBb: delish ® fibotineat-Aefiesdhe.

a I during each of these 104 frames. [068] In
SpsRedRENTR: oyl ke

afirste ractlve )eam selection, the SBSAprocedure repeats

eVédylsacc %@@Rmmwmﬁam@p Tie METAZB cnbere SISIRATE is
steogiho i theeaReamsDatbiierdbe s andnaree . andiforthe-naighblon

cells, an he WTRU. is required to BSIC_on the new
B e TSR S S CENRG B BERREM ¢ s
b&amembhmhghd. iSheg edh talA/ TR K fowsTthe LENER] T ffAscheobdfienent

S%‘é‘ﬁﬂgscﬁﬂs e TR ey AliemRSa1Q 4 eL!aﬁ &%Fgl%se% g'e

frames on its traffic channel that coincide with the synchronization ame

o’ BCCH Brafnseniedimenider aniyePspnpieqivn, the IB5A pronsdure
Wﬁ;petm m&@mm&fm BSAanhabees 1006 WtReyiglesfhaseesme!

q t aaﬁ aal‘ee%eaﬁggbB%I gnf %{ms sBegvAngncte andS % ti:b ne}/%gorg }:Sélis,
and the W’I‘EU is required to decode the BSIC on the new candidate active beam
on the BCCH of the serving cell before the active beam is changed. Since the
WERU knows the timing of frames on the serving cell, the WIRU only attempts
to decode the BSIC on those idle frames on its traffic channel that coin‘cide with
the synchronization frame on the BCCH channel, (i.e., frames (108, 887, 623, 857,
1143}]). In this way, the decoding of BSIC for SBSA only uses 10% of the idle
frames, (i.e., the impact of decoding BSIC for SBSA on the rest of the system is
quite small).

- [089] Figure 11 is a flow diagram of a process 1100 for selecting an active
beam in sccordance with a first embodiment of the present invention. The
WTRU obtains the number of the current frame (step 1102). Ifthe frame belongs
to F'S, the process 1100 proceeds to step 1104 and signals from the serving cell
are measured. If the frame belongs to FN, the process 1100 proceeds to step
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[068] Figure 11 is a flow diagram of a process 1100 for selecting an active
beam in accordance with a first embodiment of the present invention. The
WTRU obtains the number of the current frame (step 1102). If the frame
belongs to-FS, the process 1100 proceeds to step 1104.and signals from
the serving cell are measured. If the frame belongs to FN, the process
1100 proceeds to step -12 1110, and signals from the neighbor cell are
midad\ eadl digheldGome theloaighlior 648, dhempracessil 106hparedslamgicn

1346 and e WIRY 9&888&%%%%?%&9@5&@ MWH&%&% gﬁ%‘%’é‘f‘c of

serving cell. [070] If the frame by sto FS, and it Is determined that
tHefERrEERRCH fekhee Be eevéagFal04, the signal level of all elements |
oft30B is maasuteq{siepldas) :d B dhe wmingavargepithesionak

leyel is updated ,(step 110 e,process returns ep 1104 to ]
D e R S S oot o
neersaneh{siareldRD albdnbibe Thenirgrastast0l Brostmus koveldp itiated
tqa@%em@ﬁ whethesihereisanalsfepvatabls fameis019049 Bere 1o
nex

d

ame and the process 1100 returns tg step 1102. [071) Two of the
T foreaststimesieteTaiaRisr htasmus e drsarrbrimea sl mpilsdle,
|obal pecikatai forirareds ssiskmndae ce pvm-aicatel fDBEchihe $e nhvither
dg;gmtlg@gggt e nat ay; i@éty@ Ve jgggl level.measurement.
[072) If the fram‘e%ag?b%s to%N, a# |t%s eté%mme%%ﬁggE thera jo 3 © Svep
dbtHant time slot at step 1110, signal level of all elements of ONOB is

nieﬁuged t(smfﬁﬂ@d&rﬁ%ﬁﬁﬁl&wm@ a ﬁa@{tqml 1%1%@%:%5&%&&@
u (S _ OCEeSS returns to ste ermine

W e%ﬁ%?éf?égr% ﬂ?%éﬁé@%ﬁgr%%ran |me§f8?5§§1f§®ﬁ?§%‘ﬁ%ﬁ%‘£5%5éﬁ%rﬁ#ﬁﬁ?
titwe Slutmzentittiblesittie grronysav ilgitefiucdeds tigstdjevtPihtosdeteranine
woether therassianalher BulaRleRNel F0i0pdRIg 0P AMEAY ,

the process 1100 returns to step 1102. i073 Two of the dormant timeslots

ifERAnT SRSt e Rk 218RE foT oL i Zetpands st AP Rilmaerored

tiatsnyssi) Taed, eepiiamghdatashsiibe sipastidvwbisopmaet isegsiate).

A8 bR e e DU B
timesiot available. If there-is no dormant time slot available, the process 1100
proceeds to step 1126 to defermine whether there is another available frame. If
80, go to the next frame and the process 1100 returns to step 1102.
[073] Two of the dormant timeslots in each TDMA frame must be used for
stabilizing the local oscillator for transmission and reception of data; hence, these
two dormant timeslols are not available for above signal level measurement.
[074] If the frame belongs to FB, elements of NCB having the six highest
averaged signel levels are determined (step 1118). If it is determined at step
1118 that there are new elements of NUB in the list of elements having the six
highest averaged signal levels, the BSIC of the new elements is decoded at step
1120 starting from the strongest element, In decoding the new elements of NCB,
if decoding succeeded on the last trial, or the number of attempts to decode on the
current trial has exceeded three times, the next element in ONCR is tried. Ifthe
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averaged signal levels are determined (step 1116). If it is determined at
step 1118 that there are new elements of NOB in the list of elements
having the six highest averaged signal levels, the BSIC of the new
elements is decoded at step 1120 starting from the strongest element. In
decoding the new elements of NOB, if decoding. succeeded on the last
trial, or.thenumber.of attempts to decode on the current trial has

exteaged wﬁ@ﬂmefssabesr@me@_ I @m&gﬁim@ WeaBioniried, Hrider tﬂ]?o’current
strongest element ifferent from t V. S e e

Sl Rss T e S o R s L e
o154 Bﬂ@quttmnﬂwemr@@ttbﬂgmm stroegdst dkinrent 182 dd@did If the
(SieR3ihg2f tihd %@zdfm@ﬁswga%ﬁg&%ﬁﬁﬁ&y&é@ﬁ%w&m&e&d the

element of SOB succeeded, and the decrementing timer T1 has reached

7 SFGTARE R S pen b astarched Aene Sackrehene hrptiodhereveCh
TéleMénX, @id[T1180)s40%5T In IESY aeic@ 188ing the SACCH multiframe

(whjeh occurs. 0 in_every.104.T mes)..the WTRU reports to the
el e A R
SRYIEY 166 EDM 4 Privsesth S\ W RBLhisserispertisi aetforthiatio P8 Ghef the
nedwsilk 3R @ dhameter k-reomrstathis: Rieraation[Q1S] 1n asreonsk

e iment for active beam selection, the SBSA procedyre repeats
o RS o St FIBATEIRA HraPmE<ForRes b PRI, Fagor
sigqab%éh@tmuﬁhnee beams both for the serving cell and for the
nfpior cellgnDytis o) eReaia faGpdaile BEls ARAGH A°Ehsa

active beam prior to switchiré%g[OW,. Figure 12 is a flow diagram of

pROREET P8 ediRG dh B cnvihifsenm (4 J0MAEength LeeWREU

embodirsesitnbh etk babiRitie-éb & auBboth g6 thkLrurant kamadIerhe
1202).,If the.frame belongs to.FS, the prgcess rqceeds to st .
1505 a1G %%{rs\h SHrom’ ?ﬁ%e rV|r?gt3(§F%ﬁr%ee%§é%§§%§jg i gs%rrgﬁgeesfe 8%6%
tbean Hrispro 6BE G0 proceeds to step 1214, and signals from the

ngighpor cell fyg,maaseielyd & r Pelogs 1B Ne10EaGesS: 1200

proceeds to step 1220 and the WTRU decodes the BSIC of new neighhor
Céﬁﬁgl,l Iﬂq@cggﬂ;}ﬁ@eggﬁb & secoend embodiment. The WTRU obtains the number

of the current frame (step 1202). If the frame belongs to FS, the process 1200
proceeds to step 1204 and signals from the serving cell are measured. If the
frame belongs to FN, the process 1200 proceeds to step 1214, and signals from
the neighbor cell are measured. If the frame belongs to ¥B, the process 1200
proceeds to step 1220 and the WIRU decodes the BSIC of new neighber celi or
the serving cell .
[078] I the frame belongs to FS, and it is determined that there is a
dorﬁxant time slot at step 1204, the signal level of all elements of SCB is
measured (step 1206), Then, the running average of the signal level is updated
{(step 1208). If a new strongest element of SCB is found in step 1210, and timer
T1 is zero, the active beam is set to this strongest element of SCB, and the
.decrementing timer T1 is reset to T1_MAX (step 1212). The process returns to-
step 1204 to determine whether there is another dormant timeslot available, If
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[078] If the frame belongs to FS, and it is determined that there is a
dormant time slot at step 1204, the signal level of all elements of SOB is
measured (step 1206). Then, the running average of the signal level is
updated (step 1208). If a new strongest element of SOB is found in step
1210, and timer Ti is zero, the active beam is set to this strongest
element of SOB, and the _decrementing timer Ti. is reset to Ti_ MAX

(SiB@rd 21R)adraen BEACRS SR WS:I00 M8P 20440 stRferaina i sther shets

is another d nt timeslot avaijlable. |Jf -14 there is no dormant time slot
e A S To 7 BT RS ATt bk 56 TP BT
thietenid 2880 thet thejladresfri2ne ribsmye tddhd 2axt frame (step 1228)

anghthe process 2994 NS R8P 292 AL HTWR QE NS dorpant 4 s

times%o_ts_ in each TDMA frame must be used for s%lizmg the loca

oStaatsie the s ssdhatmaive dempistionpnd eseationsfdaiw Hence,
dolissantiineiloisaate telakaiabte fanabovesigRAligvelLMReasiHaM SRl
[Olgglgfﬂt_gglé‘%me belongs to FN, and it is determined that there is a

dormant time Slot at step 1214, the signal level of all elements of ONCB is
mi8&8ured (stéptho FeantpHesionte tuliingred é 4y 6 detmimid riakletelis is o
Upeiaied: (B8P 41218) Hag BPA2eeRd GibHRS ievwich WLAiR RIeUPIIRCR s

whether there is ther dormant timeslot available. If there is no
AR B A R o RO &3 BE TotketiEn8! Se¥p! ipvrdased
détiepmiA@Bivh Blee ptioesss ischnath 6y stamilaile fradaterihite: ghdthtrengstis
fr t ceeds to 1202, [08
T He o SR IRt e e

sTRBIRZGESTEZRI Brecsetiaiorstsr HaRE Hsintrraine rebethiorfbtugdsaanocther
HeneebIhesebyord ssmaniditne sigis arenaqkayaiably babavesignal 20

Ievr%lcerg 2asurem [082) If the frame belongs to FB, elements of NCB
hgvmg e six highest averaged signal levels are determined (step 1220).
IfiA88ldetermifed efttbtegorten theesiebs énaech D MA fremisrot N BB dlier

”%ﬁ:éﬂiﬁk%ﬁ?%@ Ravingde sk sdighestaveraoed sianaligvels dhe BRIG Qf

ﬂ]‘ﬁeggwt%g rﬁ%?rtéagﬁd %%ggselgtsat gee pnot available for above signal level
measurement,
[082] - Ifthe frame belongs to FB, elements of NCB having the six highest
averaged signal levels are determined (step 1220). If if is determined at step
1222 {hat there are new elements of NCB in the list of elements having the six
highest averaged signal levels, the BSIC of the new elements is decoded at step
1224 starting from the strongest element. In decoding the new elements of NCE,
if decoding succeeded on the last trial, or the number of attempts to decode on the
current irial has exceeded three times, the next element in ONCB is tried.
088} In GSM voice, using the SACCH multifreme (which occurs once in
every 104 TDMA frames), the WIRU reports to the network the BSICs of the
carriers in the neighbor list with the highest six signal levele. In GPRS, the
WIRU. must report this information to the network anytime.the network
requests this information.
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1224 starting from the strongest element. In decoding the new elements of
NCB, if decoding succeeded on the last trial, or the number of attempts to
decode on the current trial has exceeded three times, the next element in
ONORB is tried. [083] In GSM voice, using the SACCH multiframe (which
occurs once in every 104 TDMA frames), the WTRU reports to the
network the BSICs of the carriers in the neighbor last with the highest six
sifj}fdl levels. In @RRIS( thenbovdliRdsbt nivrstartver thithss ndelwriddion te: tIETRU

nefwerkanyime «1he, panwos ﬂ%%%@&ﬁﬁmﬁé@ﬁ%gv@%g@ﬁ%%@tﬂwmm

third embodiment for active beam selection, th measures signal

e
STHERERIRA Birm s Bansisthrmeilenthy YEIBH dsoreaniwhinisuccessfully
dieridertale BB fox the nelgbbadicelts adiie WobRUpisidaatiecset®re beam is
successfully. decod BSIC on.the.new ¢ idate active beam befpr
ot s St et e e

ol BRI enlin g dethnisetodFRE: chiy BRChpis w ok tdidtha B SIC ivn thdie

ideafamesseBdtsdiaflisuchannelthakoinsidemith tha, syebronization; o,
frame orh:ﬁle BOCH channel %ﬁe.,. frames (103, 387, 623, 857, 1143). In
0

t Gt e ST e Sudbo ARaiog of PRl eyfer SE5
freveesolyelpthefithpddtct-dees ding B8 it foicSBAcalinBIES faf SBSA on

Syﬁéq%é%ﬁﬂées%@&@i%%@% i £ 13 is a flow diagram of a process

1300 for selecting an active beam in accordance with a third embodiment.

TRESNVTRU oBiarHs iRdsrfbctiorrame darasmeapaiidtdepedsaine #anetive
friodne heleRad iadd with 2 (RIACesHIBOR bl aeReRT OSSR Ea 04 Mdnber of

ARSI FH JRPRAIL . S8 R CEBE o RSP
cetbegedmbasiereds it kadraigraisdiomg sie FByithe @ibeessnkafGrgfrott s
13180 Heldf-2%4 #e WJ?&Q@&C%%@%%C&@%QW Aeianboncell

or.the serving cell. [(586) the frame belongs to FS; and if is det€rmine

tffae Pirb heneelb AT e aRTEeSo At dprmsohelane signERidhel Brogass 1800

efeeents ©fS6pH & 6nRA SHEHTRIOMA:3Q6) tFhBSIther thB Ring Axeraee @il
t%g ﬁligggl level iﬁ_updated (step 1308). The process returns to step 1304
e

t0 determine swhether there is

[088] If the frame belongs to F3, and it is determined that there iz a
dormant time slot at step 1304, the signal level of all elements of 3CB is
measured (step 18306). Then, the running average of the signal level is updated
{(step 1308). The process returns io step 1304 to determine whether there is
another dormant timeslot available, If there is no dormant time slot available,
the process 1300 proceeds to step 1326 {o determine whether there is another
available frame. If s0, go to the next frame (step 1328) and the process 1300
returns to step 1302.

{087} Two of the dormant timeslots in each TDMA frame must be used for
stabilizing the local oscillator for transmission and reception of date; hence, these
two dormant timeslots are not available for above signal level measurement.
[088]. If the frame belongs.to FN, and it is determined. that there is a

dormant time slot at step 1310, the signal level of all elements of ONC is
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another dormant timeslot available. If there is no dormant time slot
available, the process 1300 proceeds to step 1326 to determine whether
there is another available frame. If so, go to the next frame (step 1328)
and the process 1300 returns to step 1302. [087) Two of the dormant
timeslots in each TDMAframe must be used for stabilizing the local
oscillator for transmission and reception of data; hence, these two
deesantdintesiotS 228 ThtaviitehiaibipbovedsignthdaighmeasiiRmsMied

[088), | f At it ined that i .
R e R e i
-1 phaerstieEr Rtdpresio availablenE fharing =y erapenf theesilpiavislsils

URREREcdsI e diBafecthe 1o 9RaS S Y Welersten k3 QNR 08I8IMING s ther
whet eﬁthr%re is ag/%ther céjgr{ﬁant timeslot available, |f there is no

(BT EIIE Ry MANGS THE BrSLACE PSP, bibh ) L rpass 1§00

deterssitretodteth&3dBere is another available frame. If so, go to the next
e (Step 1308)2att DiR-REGeRR A0 LPLOCRO9MR SRR HART) oo
st be used for

Two_of the dormant timeslots in each TDMA frame mu

stiphizmBatRelcal erecintesn s FraReiseio Rerrabep abfase diemee, these
hemcdpihess inedianasabimssisRangavaiiahble forabave sighak:.

I Y b easur nt. [090Q] If the fr bPeIon t .elements of NC
e shein e S et RIS FRAER B B Grime et ey
fa7ssageterand deelnape toigntiaetheteral8 1fowlb rirehttenintinG int thiep
lisis08 el eantsnavingdhashertioiashavanao e Jopabievels, e BICaf
tr%gl nevy€ eleménts is d %gdeg%%%sg%}fﬁm_zo startlr%? from the strongst
clBRRERE SPERESSRGINE Vit BiE MieTtobiRER™ Hesenthit dssedetaiore
oh3eskastitripfron the stvmnpestelattem Jisdecotiegdraareih elcptirentINAR,
hﬂg&g&%ﬁdgg ggégg t&@ﬁ; ! ?gﬁ ent in ON i:ig tried,.If the
strongest element o(% SOBeisggcl (.erehgt%?kc%]?nn}%g%grreﬂ/%us o%%,tgéacﬁdt%og‘the
chFEsrt faph dafaRensd et Barsn ek the rarg s lembet datQNIB igRede M3 he
8EifoldedB Lichen: e85 aftherewsiiangestBlamnan! is.8eeadedment
(steps 1322, 1324 tE % cading of BSIC léjew trongest element of
SO e e R D ot e B St
atiyEBhnf heetew HonesstSBBient is decoded (steps 1822, 1324). If the
decoding of BSIC of new strongest element of SCB succeeded, and the
decrementing timer T1 has reached zero, {he active beam is set to the new SCB
element, and T1 is reset to T1_MAX (step 1330).
{091} In & fourth embodiment for active beam selestion, the SBSA
procedure repeats every SACCH multiframe (104 TDMA frames). The WTRLS
measures signal strength on all three beams for the serving cell and on omni-
directional beam for the neighbor cell, but is not required to decode the BSIC on
the girongest active beam priozj to switching.
[092] Figure 14 is a flow diagram of a process 1400 for selecting an active
beam in accordanee with a fourth embodiment. The WTRU obtains the nuraber of
the current frame (step 1402). .If the frame belongs to FS, the process. 1400
proceeds to step 1404 and signals from the serving cell are measured. If the
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element, and T1 is reset to TI_MAX (step 1330). 1091] In a fourth
embodiment for active beam selection, the SBSA procedure repeats
every SAOOH multiframe (104 TDMA frames). The WTRU measures
signal strength on all three beams for the serving cell and on omni-
directional beam for the neighbor cell, but is not required to decode the
BSIO on the strongest active beam prior to switching. [092] Figure 14 is a
agcordance wib a four embociment The W IR Ao e pomber o
0 with a fourth em nt.The tains,the number
SR AR M e M e 2 e e 1o
pEseresss 408kep itifcadtthet STRAD demndes S bof the rseruieigbbliraxd]
Mye3aNRdvil{dhen -17 frame belongs to FN, the process 1400 proceeds to
hbor cell are measured. If the frame

s@g 414, agg %ig als frg)? the nerlg |l ¢ > I

bildHgs to FE- the Provedeirngs Bbcesnd  &8smtrehdhak R 2
fdéamdss: thieB SiE ef th@m@&%igh@gmﬂh}@wéﬁ eﬁgn/iﬁgmeﬂtémsmﬂfl\ﬁ
I, t , t t IS, rmant tim {
o Pt i s e BB DL R0
19675) PRI GRS T TG EsRe AlgmarpESSGriafeve is sisade0 (srshiimer
1208). 4 el sécenopsi-alement of BQRGs fodnddr.sian L4 Hhmng

Tiis zeroﬁthe ctive.beam is set(;f is st n@% lement of SOB,%%%%
R SR et la N SR Lt i sragastoras b
retepnbtd otdeiaratnawhetbemherwieihehthsterismancihestidravaiitble. If
lirnesiel Ayvaliahle: K -RGIG: SR A0EMARLINRESIlRVAIRRIA s NG RIPEESS:

1400 proceeds to step 1426 to. determine whether there is another

NPERIE S RO Soers iR SMREPRE RV RiLERIE ravap. 11498)20d the prstéuse
plxtepdd3dvastbthd 465t btdae toastp hetmngs to FN, and it is

d ined tgﬁ}th re is ormant.time slpt at step 1414 ignal level
o@g%gem(_ents 0 eié% evrgﬂé1 s%%t%ﬁ%ﬁ%)&eﬁgﬁen, t er%r%%%%r[%gem sa

eragatdime Al Merl 14 ibdte ¢igor el 8f. dlheloroeets s ONG o
iR ddd adetenmineunathe r-Raie s aRAIDof SR M iMes Rtupdated
aégéggg If there is no dormant time slot §v$|lable, the process 1400 .
oYaRBedd il StBh RISBSH AETENN HeIRetAY MRS TRt TEpether there is
another dormant timeslot available. If there is no dormant time slot available,
the procsss 1400 proceeds to step 1426 to determine whether there is another
available frame. If so, go to the next frame (step 1428) and the process 1400
proceeds to step 1402.
{085] If the frame belongs to FB, elements of NCB having the six highest

averaged signal level are determined (step 1420). Ifitis determined at step 1422

that there are new elements of NC in the list of elements having the six highest
averaged signal levels, the BSIC of the new elements is decoded at step 1424
starting from the strongest element. In decoding the new elements of NG, if
decoding succeeded on the last trial, or the number of attempts to decode on the
current {rial has exceeded three times, the next element in ONC is tried (not
shown in Figure 14),
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available frame. If so, go to the next frame (step 1428) and the process
1400 proceeds to step 1402. [0951 If the frame belongs to FB, elements
of NOB having the six highest averaged signal level are determined (step
1420). If it is determined at step 1422 that there are new elements of NC
in the list of elements having the six highest averaged signal levels, the
BSIC of the new elements is decoded at step 1424 starting from the

sifigest elemertMhvdiscodinirs hn i S & otV TR Harpditg to the
sug@@e&em@sst@sIM%&@&@H@E@M@W&%@%M

rre ri eded threetlmes the next element jn ONO s trie
@niﬁ#ﬁ%gﬁﬁ WL TSRS T e TR R e ARy time

frﬁmaémoW'Eaiﬂmp&hns infbhmatmmvork the BSICs of the carriers in the

ngjglyr{)or list \ﬂgmtggr&gﬂ%stfggéﬁ %k L%\éeg mﬁe ) the W RU must

report this information to the netwo anytime t twork reques sntfﬁls
ifERTdabiR Jod¥g s a summary, features of the foregoing four

e

gmbodiments 3reidakaviad iBshabier T MeasHre|albeaESTof e i’
Decode BSIC fpeative cells beam Procedure 1péges.Yes Procedure 2

Y da-dteiuPedcedure 3 NOYES Procedure 4 NO NO Tablgds Features of

SEsffroeddures [098] Dimng each FS frame, the WTRUEItempts to

debodedire BSIC on_the BOCH carrier of the sefving cell. ¥#8#/ce the BSIC

is Brdgearestnitted in smalf@ubset of the time slots on theBOCH carrier
of the serving cell, abbkidc& tatunpsrk b Weonsdarmethese timeslots

caoping the BRiGnpearr 8 MeBOGENRETREN 1 LR SEIBILEthAIHRIC on
ous to s¢hedule FS frames so h FS frame commdes

oo T g e S SRR %%éﬁﬁ?ﬁ@m “egjin small
subset of the tzme slcts on the BCCH carrier of the serving cell, and since the
WTRU kmows when these timeslots carrying the BSIC occur on the BCCH carrier
of the serving ceﬂ, it is advantageous to schedule FS frames so that each F8
frame coincides with those frames carrying a BSIC on the BCCH of the serving
cell.
1099 A similar approach can be applied to scheduling of FN frames, if the
WTRU knows when frames carrying BSIC on the BCCH carrier of the
neighboring cell occur. In a GSM/GPRS network, each WTRU always
synchronizes itself to the timing of its serving coll. Hence, the WIRU always
knows when the frames carrying BSIC will occur on the BCCH carrier of its
serving cell, However, a GSM/GPRE WTRU is typically not synchronized to the
neighboring celle (and different cells in GSM/GPRS are not synchrenized
together). Hence, acquiring timing of neighboring cells is an exira step for the
WIRU.
{0100} In accordence with the present imvention, date reception on the
traffic channel is not affected by implementation of SBSA. The measurements
for SBSA beam selection are performed during. the idle frames and dormant
timeslots. The mest important choice to meke is whether to measure the signal
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[099] A similar approach can be applied to scheduling of FN frames, if the
WTRU knows when frames carrying BSIC on the BCCH catrrier of the
neighboring cell occur. In a G'SMIGPRS network, each WTRU always
synchronizes itself to the timing of its serving cell. Hence, the WTRU
always knows when the frames carrying BSIC will occur on the BCCH
carrier of its serving cell. However, a GSMIGPRS WTRU is typically not
syimenesh e alidhrre heatonivoiing ceatisTaintbiffevizbborlistior ®SMiGRRSTe
aeeRphsNeRapiEed teaptheri-bensa BeaTnoLING:efnaiahhRRGhor
s is an extra step for the WTRU. [0100) In accordance with the
ggggent invention, data reception on the traffic channel is not affected by
iffd@thentatifhof 8B Sdenbird el ufaentsmber SBE4hedmiselacHonFN
if-Redoppethduringdle iglefiamas and darmant limeslo éfThcg Teosr
important choice to make Is whether to measure the signal -19 streng R

FREFFIRFEREBISAR £18 P EHERGF AR RERIIFe RIS HESR SRt e Belelebrnaells.
tiezsipnal stravige enishevempinditectingal haamularthercaniarsliadisaibed

neighbar list. [0101], The ratio (denoted by, R) of the numher of elements
e A SR
ttad eotf thaé ysuietn chivens thdosorvng dethilgamst measin dmerits withhet
righharcalis. H4a2LWrishisdavpRtian has.herpaarigHarly shown
and described with reference to preferred embodiments, it will be
understood by those skilled in the art that various changes in form and
details may be made therein without departing from the scope of the
invention described hereinabove. -20 CLAIMS What is claimed is, 1. A
method for steering a subscriber based smart antenna (SBSA), the
method comprising: measuring a signal level on each element of a
serving carrier/beams (SCB) list in a dormant time slot of an FS frame.
the SCB list including all serving cell broadcast control channel (BCCH)
carrier and SBSA beam combinations, and

-20.



if a current frame is a synchronization frame on a BCCH of the serving
cell, and there is a new strongest element in the SCB list decoding a
BSIC on the new strongest element in the SCB list and setting an active
beam to the new strongest element in the SCB list. 2. The method of claim
1 further comprising: measuring a signal level on each element of a
neighbor carrier/beams (NOB) list in a dormant time slot of an FN frame,
the NCB list including all neighbor cell BCCH carriers and SBSA beam
combinations. 3. The method of claim 2 further comprising: if the current
frame is an FB frame and there i3 N&w element among a predetermined
Whatdy#alseee 6f strongest elements of the NCB list, decoding a base station
identity code (BSIC) of the new element. 4, The method of claim 1 further
comprisiagismedsittngrg sighalieveten eacheetendABdh atrargtiboromprising:
CaH@ELﬁN@ &&aiﬂaﬁedﬁ@%@éﬂ&lgﬂ?f&a&m Qfvian faNefravmes WesNE Hst dormant time
sict dNGluding.all neighbpr cell BCarHsarHeLs sR-dhe Bptbodphalaint4 furthesn

SBS gmgng;ﬂ altfctrgea yrrent frame belongs to the FB frame and there is a

new element amon% a rede er ined nu%&bcq qf stror&%est ffl mgnts of

if mant frame s, & hron;za ramﬂ here 5 a new
the RIETEY Fatoding & base Sta on ident he new

strongfatREAES Mihe SHE ﬁod‘%?f’?%ﬁmsf\%ﬁ’ér@% e aﬁaﬁsk%”ﬁr& hisSIRG

settingsip §chy prifepanibiee e e ST TAEHRAGH of claim 6 wherein a first
half of the midambie is used for measuring a signal level in one SBSA
beam anthasecand datf ofuther midaale is used for measuring a signal

levglig the :afhes BREM baareRdnBa#A maihaed :fé?_F@MFi@g%SHRS@r ibgbrmant
ime RB5EH SMAtANENAA (SBRA)IDERISINQSLCUMNISHIZH MSASLHRG Se8I0Rakm

coml?%\é cI)on each element of a serving carrier/beams (SCB) list in a dormant

ime slot of an FS frame, the SOB list including all serving cell broadcast
control channel (BCCH) carrier and SBSA beam combinations; and if
thete is a REPRSITGEEASEHCRTIHE"SOB list, changing an active beam
to thieerrevestiemg s Efdirentin tise SEB=geT AETHREISTRIaT E Per o
strofgrthesncom prising: e asoriing a 'sigradtievebony eech BIGIé fitofg slement.
neighbor carrier/beams (NCB) list in a dormant
4, The method of claim 1 further comprising:
measuring a signal lavel on each element of 2 neighbor carrier (NC) list in 2 dormant time siot of

an FN frame, the NC list including all neighbor cell BCCH carriers.

5. The method of ciaim 4 further comprising:
i the current frame balongs to the FB frame and there is a new element among a predetermined
number of strongest alements of the NC list, decoding a base station identity code (BSIC) of the new

elemant,

& The method of claim 1 wherein the signal level is measured using & midamble in a time
siot,

7. The method of claim & wherein a first half of the midambie is used for measuring & signal
level in one SBSA beam and a second half of the midambie is used for measunng a signal level in the
cther SBSA bsam.
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time slot of an FN frame, the NCB list including all neighbor cell BCCH
carriers and SBSA beam combinations. 10, The method of claim 9 further
comprising. if a current frame belongs to an FB frame and there is a new
element among a predetermined number of strongest elements in the
NCB list, decoding a base station identity code (BSIC) of the new
element, 11. The method of claim 8 further comprising: measuring a signal
level on each element of a neighbor carrier (NC) list in a dormant time slot
of an FN frame, the NO list including all neighbor cell BCCH carriers. 12.
The method of claim 11 further comprising. if a current frame belongs to
anBFB frarmetaddofianss BSHEH EIcFeA CAMOTT H pretidte iR MEPTammbeps:
of stnyeast elemertoobibesNCElist, devotlingreetiasestativrisdentityreandeme
siot {BSKS)fafthenene elemenibgld sdhegmethedoiclaimBondeseiBCitie sigraknd
saslevehismsasudredmsing a midamble in a time slot. 14. The method of
claim 13 nherein A chél;%LlQr@H Hof the gnidamble. is HSe 0L MSAKIBGLR strongest
elemsﬂgg I I%\L@ |q one SBSA beam and a second half of the midamble is used
or measuring a signal level in the other SBSA beam. 22 15. A wireless
transmit/receive unit (WTRU) for steering a subscriber based smart
anfenna (SBSAY thedRFRUESHITRISIG: an SBSA for generating a
pluratityof Beines etreinSEEICEMRF B nTERARG I rereviig a'Sighargigant
time thie SBBA N freamistedlinguniuiorestt enngtarbeliQo-oreriofsthed pigralieam
com@fdaeams, and a controller configured to measure a signal level on each
element of a serving carrier/beams (SCB) list in a dormant time slot of an

FS,frame, the 3GR.1 |§£ ,Wgydg{gggﬂpggggmg cell broadcast control channel

(B Q L)c rrler § m com atlons and facyrrent framgg
c rrent Tame ongs o ar~ é&rr_? ere is g new e men ong a pre & ermmed
sy nchronization frame on a of t eservm and the

num%%ran&é%?%ﬁerﬁgﬁ% T e S %°€®<§F'Ch“f g v
elemgEment in the SCB list and setting an active beam to the new strongest
element in the SCB list, 16. The WTRU of claim 15 wherein the controller
is gonfiguredrtonmedseire Ewsignadtevehon

measuring a signal level on each element of a neighbor carrier (NC} iist in & dormant time siot of

an FN frame, the NC list including all neightior cell BCCH carriers.

12, The method of claim 11 further comprising:

if a current frame belongs to an FB frame and there is a new eilement among a predeterminad
number of strongest slements of the NC list, decoding & base station identity code (BSIC) of the new
element.

13, The method of claim 8 wherein the signal isvel is measured using a midamble in a time

slot.

14, The method of claim 13 wherein a first half of the midambie is used for measuring a
signal leval in one SBSA beam and a second half of the midambile is used for measuring & signal ievel in
the other SESA bsam.
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each element of a neighbor carrier/beams (NOB) list in a dormant time
slot of an FN frame, the NCB list including all neighbor cell BCCH carriers
and SBSA beam combinations. 17. The WTRU of claim 16 wherein the
controller is configured to, if the current frame is an FB frame and there is
a new element among a predetermined number of strongest elements of
the NOB list, decode a base station identity code (BSIC) of the new
element. 18. The WTRU of claim 15 wherein the controller is configured to
measure a signal level on each element of a neighbor carrier (NC) list in a
dormant time slot of an FN frame, the NC list including all neighbor cell
BCEH cArHETSSl B PRETFATR Y b CTAIM PESTREIR mMethe U fidifersgar antenna
(SEZoMiglifed torirame current frame belongs to the FB frame and there is a
new efsynentameaing ampreidetereaimed number of strongest elements of
the NGshstdecodanibase stalionddentity code ¢BSIC) of the new element.
20, The, WLRY ok elaim. 4w whekeindhe.signalleyelis meagied using a
mld%rquﬁemcghﬁﬂgc %Jaor]i‘leggur Q% é(y TB\%E %f Cé@!:g] e%%\ﬁh %{ %@eﬁz:ﬂ%&aﬁ%ﬁn@gms
’SCEEIiist in a%rrrlmaﬁtlsfl'u%‘??o o%& g%’ggwgqge%(?bgp?mcﬁ\é% Ia!%Qr?canq%ei bro daashcon rol
o] a

le’is used for measurl 9 a Ssig eve
ivé

ST S B S93 297A NRNNE tARSTUYEEEE Tt (WRTTOP" rome
on adieeliAgsE Seee Pl PIASRE SrhaPH EHASATFA SESBIA) e/ PRescose @ BSIC on
the reprsipristaigicareS BSA OF gernetatiitg aplofalibpaf lsdeamsy aiveasscedreniorthe
scetrg@nsmitting and receiving a signal via the SBSA; a beam steering unit for
steering a beam to one of the plurality of beams, and a controller
COW&'QUF%JW% &rﬁﬂ%‘%@kl@%@'&ﬂu@@»ﬂ element of A8\ igna: evel on
aachcgg%grl;{ o} aa I;lgrsgt]gor cal ierl% 9 QQ%W@J]F rarygn%g’t t%]:aasno!: c$ Jﬁm?a%@etr%(?%@s jist

list includ rC\JQin ast contrgl channel (BCCH) carrier and
ne “§§§Anﬁ‘°am EOmBINAT 6?165 SNaHh&Te ISR Srongest element in the

SOB list, change an active beam to the new strongest element in the SOB

list’23. THe WRR W' sReTaifReraivreT Emtiple co MrONErIScOMRyTeEd! teeme is an
FB frreaguresesignaeietonaeachs elerpentioiia meighii o capserdyeamy the NCB
ist, {BECzB » histdRtaiclormanictivaessiof efrandNitragne, the NOB list including all

neighbor cell BCCH carriers and SBSA beam combinations. 24. The

WTBU o&ﬁé%@omeﬂ@ &QQ&%QQ&%&I@&Q@&%@Q J@mgaéu@yﬁé}ral leval on

eac:h e e p glao pg%’]btoor Q‘anneFr IS em aa‘rc]jgr;[nhe me s’c,}o?gf ?‘Inegﬁmaemnet %mrg’élgef’a‘nctudmg all

re etermlne number 0 strongest elements in t
neignbor cell BCCH carmers,

18, The WTRU of claim 18 wherein the controller is configured to, i the current frame
belongs to the FB frame and there is a new element among a predefermined number of strongest

slements of the NC list, decode a base station identity code (BSIC) of the new element,

20. The WTRU of claim 15 wherein the signal level is measured using & midamble in a time

slot.
21, The WTRU of ciaim 20 wharain a first half of the midambte is used for measuring & signa!

level in one SBSA beam and a second half of the midamble is used for measuring a signal ievel in the
other SBSA beam.
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NCB list, decode a base station identity code (BSIC) of the new element.
25. The WTRU of claim 22 wherein the controller is configured to measure
a signal level on each element of a neighbor carrier (NO) list in a dormant
time slot of an FN frame, the NC list including all neighbor cell BCCH
carriers. 26. The WTRU of claim 25 wherein the controller is configured to,
if a current frame belongs to an FB frame and there is a new element
among a predetermined number of strongest elements of the INC list,
decode a base station identity code (BSIC) of the new element 27. The
WTRU of claim 22 wherein the signal level is measured using a midamble
in Ftime" BT TREVPPRE O YEIR-2 PRtRerame st ReIPSPthgnan antenna

(SBhicreBR-izctsed for measuring a signal level in one SBSA beam and a
seeohebhalf ohthveiroreinddle dscemses] for measuring a signal level in the
otherSBoA headnsrdding and recaiving a signal via the SBSA;

a beam steering unit for steering a beam o one of the plurality of beams, and

2 controller configured to measure & signal level on sach element of a serving carrier/beams
(3CB) fist in a dormant time slot of an FS frame, the SCB list including all serving cell broadeast control
channel (BCCH) carrier and SBSA beam combinations and, if there is a new sirongest element in the
SCB ligt, change an active beam 10 the new strongest element in the SCB list.

23. The WTRU of ciaim 22 wherein the controlier is configured to measure a signal level on
gach element of a neighbor carrier/beams (NCB) list in a dormant time slot of an FN frame, the NCB list
inciuding all neighber cell BCCH carriers and SBESA beam combinations.

24. The WTRU of claim 23 wherein the controller is configured to, ¥ a current frame belongs
to an FB frame and there is 2 new element among 2 predsterminad number of strongest elements in the
NCR Bist, decode a base station identity code (BSIC) of the new element.

25, The WTRU of ciaim 22 wherein the coniroller is configured tc measure a signal level on
sach element of & neighbor carrier (NC) list in & dormant time slot of an FN frame, the NC list inciuding all
neighbor cell BCCH carriars.

28. The WTRU of claim 28 wherein the controller is configured to, if & current frame belongs
to an FB {frame and there is 2 new element among a predetermined number of strongast siemeants of the
NC list, decode a base station identity code {BSIC) of the new element.

27, The WTRU of claim 22 wherein the signal leval is measured using a midamble in a-time
siot,

28. The WTRU of claim 27 wherein a first half of the midambie is used for measuring a signal

lavel in one SBSA beam and a secand half of the midamble is used for measuring a signal level in the
other SBSA beam.
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