[0011 METHOD AND APPARATUS FOR UTILIZING A DIRECTIONAL
BEAM ANTENNA IN A WIRELESS TRANSMIT/RECEIVE UNIT [0021
FIELD OF INVENTION [0031 The present invention is related to a
wireless communication system. More patrticularly, 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
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between a base station and a WIRU. The increased gain of the directional

antenna over the typical omni-directional antenna provides increaged received
signal level at the WIRU receiver allowing the base station to transmit at a

lower power level. This allows more users to be simultaneously active, (i.e., more

capacity), and lowers the interference seen by WTRUs in adjacent cells.

foos] Directivity of the antenna in a WIRU can also provide a reduction
in the interference level from signals received from adjacent base stations. The
reverse link from the WIRU to the base station enjoys the same link margin
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 WTRU.

[007] The use of a directional antenna ‘at a WTRU tequires decisive
reference to the signal level measurements on each of the directional beams in
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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., \gt?gﬁ:
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flom a neighbor cell, and the FB frame being a frame for decoding a base station
identity code (BSIC) of the serving cell and the neighbor cell; if the current
frame belongs to the FS frame, the WTRU measuring, and updating, signal
levels on elements of a serving carrier/beams (SCB) list in a dormant time slot,
the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations; if the current frame belongs to the FN
frame, the WTRU measuring, and updating, signal levels on elements of a
neighbor carrier/beams (NCB) list in a dormant time slot, the NCB list including
all neighbor cell BCCH carriers and WTRU SBSA beam combinations; if the
current frame belongs to the FB frame, the WTRU finding a predetermined
number of strongest elements in the NCB list; if there is a new element among
the predetermined number of strongest elements in the NCB list, the WTRU
decoding a BSIC of the new element; and if there is a new strongest element in
the SCB list, the WTRU 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.



the SCB list, the WTRU 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 [008b] According to a second aspect of the invention,
there is provided a method for beam selection and measurement in a
global standard for mobile communication (GSM), global packet radio
services (GPRS), and enhanced data rate for GSM evolution (EDGE)
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decoding a BSIC of the new element.

[008c] According to a third aspect of the invention, there is provided a
method for beam selection and measurement in a global standard for mobile
communication (GSM), global packet radio services (GPRS), and enhanced data
rate for GSM evolution (EDGE) network, wherein a wireless transmit/receive
qunit (WTRU) uses a subscriber based smart antenna (SBSA), the method
comprising: a WTRU determining whether a current frame is an FS frame, an
FN frame or an FB frame, the FS frame being a frame for measuring a signal
from a serving cell, the FN frame being a frame for measuring a signal from a
neighbor cell, and the FB frame being a frame for decoding a base station
identity code (BSIC) of the serving cell and the neighbor cell; if the current
frame belongs to the FS frame, the WTRU measuring, and updating, signal
levels on elements of a serving carrier/beams (SCB) list in a dormant time slot,
the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations; if the current frame belongs to the FN
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FN frame or an FB frame, the FS frame being a frame for measuring a
signal from a serving cell, the FN frame being a frame for measuring a
signal from a neighbor cell, and the FB frame being a frame for decoding
a base station identity code (BSIC) of the serving ceII and the neighbor
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and WTRU SBSA beam combinations; if there is a new strongest element in the
SCB list, the WTRU changing an active beam to the new strongest element in
the SCB list; if the current frame belongs to the FN frame, the WTRU
measuring, and updating, signal levels on elements of a neighbor carrier (NC)
list in a dormant time slot, the NC list including all neighbor cell BCCH carriers;
if the current frame belongs to the FB frame, the WTRU finding a predetermined
number of strongest elements in the NC list; and if there is a new element among
the predetermined number of strongest elements in the NC hist, the WTRU
decoding a BSIC of the new element.

{0008¢e] According to a fifth aspect of the invention, there is provided a
wireless transmit/receive unit (WTRU) for beam selection and measurernent in a
global standard for mobile communication (GSM), global packet radio services
(GPRS), and enhanced data rate for GSM evolution (EDGE) network, the
WTRU comprising: a subscriber based smart antenna (SBSA) for generating a
plurality of beams; a transceiver for transmitting and receiving a signal via the
SBSA; a beam steering unit for steering a beam to one of the plurality of beams;
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SCB list, the WTRU changing an active beam to the new strongest
element in the SCB list; if the current frame belongs to the FN frame, the
WTRU measuring, and updating, signal levels on elements of a neighbor
carrier (NC) list in a dormant time slot, the NC list including all neighbor
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plurality of beams; a transceiver for transmitting and receiving a signal via the

sed smart antenna T creneratmg a
SBSA; a beam steering unit for steering a beam to one of the plurality of beams;
and a controller, wherein the controller is configured to determine whether a
current frame is an FS frame, an FN frame or an FB frame, the FS frame being a
frame for measuring a signal from a serving cell. the FN frame being a frame for
measuring a signal from a neighbor cell, and the FB {rame being a frame for
decoding a base station identity code (BSIC) of the serving cell and the neighbor
cell; if the current frame belongs to the FS frame, measure, and update, signal
levels on elements of a serving carrier/beams (SCB) list in a dormant time slot,
the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations; if there is a new strongest element in the
SCB list, change an active beam to the new strongest element in the SCB list; if
the current frame belongs to the FN frame, measure, and update, signal levels on
elements of a neighbor carrier/beams (NCB) list in a dormant time slot, the NCB
list including all neighbor cell BCCH carriers and WTRU SBSA beam
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on the new strongest element in the SCB list and set an active beam to
the new strongest element in the SCB list. [008g According to a sixth
aspect of the invention, there is provided a wireless transmit/receive unit
(WTRU) for beam selection and measurement in a global standard for
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strongest elements in the NC list, if there 1s a new element among the
predetermined number of strongest elements in the NC list, decode a BSIC of the
new ciement, and if there is a new strongest element in the SCB list, decode a
BSIC on the new strongest element in the SCB list and set an active beam to the
new strongest element in the SCB list.

[008h] According to an eighth aspect of the invention, there is provided a
wireless transmit/receive unit (WTRU) for beam selection and measurement in a
global standard for mobile communication (GSM), giobal packet radio services
(GPRS), and enhanced data rate for GSM evolution (EDGE) network, the
WTRU comprising: a subscriber based smart antenna (SBSA) for generating a
plurality of beams; a transceiver for transmitting and receiving a signal via the
SBSA; a beam steering unit for steering a beam 1o one of the plurality of beams;
and a controller, wherein the controller is configured to determine whether a
current frame is an FS frame, an FN frame or an FB frame, the FS frame being a
frame for measuring a signal from a serving cell, the FN frame being a frame for

measuring a signal from a neighbor cell, and the FB frame being a frame for
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plurality of beams; a transceiver for transmitting and receiving a signal via
the SBSA; a beam steering unit or steering a beam to one of the plurality
of beams; and a controller, wherein the controller is configured to

determine whether a current frame is an FS frame, an FN frame or an FB
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beam selection and measurement in aﬁgglobal standard for mobile

CHRthRARSRy [BMIRGIOBAITLCRB RS SEANEEE REPRS): e cellular
shhanced tialy TRE ford3Gik eholsiov{EBIGHE) fietwoll, dheill/ BRY station
GoropHSINg: A JuRsAHbar pased S ?‘iﬁ‘ét Aenog t@?@%&%ﬁug e
1uraFty of eams; a transceiver tor transmlttlng and receiving a S|g‘na \{Ia
WiceiDs Aosineahs Sesbringnahitifor steavingracbsanictansde SPEHE pRAITY

efrheasesivaid meantrRliers wherel e contindariscratigrrerically, the

(;Etﬁ% |ne wheth ra currenlt frame is antFS{lrame an rEl}{l frame or a
f the %%F‘ﬁ 8 Fr AP BB A e ARG Q@f’g* Q) FolfFa e &Be
cedhtASDMMsdorenbaiiayla fraheeFBM medsurikgasignalfaomatmeghivor

Gellgand the-hB [ U%H}ﬁr‘ Rengafams Ok 24 4eceding ALAse Il
|dent|tg/ code (BSIC) of the serving cell and the neighbor
from the total 1ecewed signal power averaged over the timeslot, (hereafter called

the received signal strength indication or RSSI), received on the BCCH from the
serving base station. It can also be formed from an average over a portion of the
timesiot. 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 signal 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 technigue
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cell; if the current frame belongs to the FS frame, measure, and update,
signal levels on elements of a serving carrier/beams (SCB) list in a
dormant time slot, the SCB list including all serving cell broadcast control
channel (BCCH) carrier and WTRU SBSA beam combinations; if there is
a new strongest element in the SCB list, change an active beam to the
new strongest element in the SCB list; if the current frame belongs to the

FN fr S son I of a elghb r,
ca‘r‘]ne?ﬁ &Psltc?r%?aé rmant un“q"é“s%qf"ﬁ % 1elri?c 51:Q'alzlﬁrﬁ;(i:ﬁgh o%;

canizciarneafranaditrntbhps takiome. b’@mgyimh@ @Mmknm::adata
D@iﬁi&i&@'ﬂ@é&%’ﬂi&&h@iﬁ%@ﬂ&%ﬁeﬂ%ﬂé@ﬁﬁfw ; AL, e -PRGI Bdse

a-Vv el ment among the pre etermlned numbero strongest elements in

thEFREEST PRIV SRR AthpsduEe satpRs-
erfiaadi ments In@yzmw; dhaeé:mail&etéatuix deppoatdsciatiobieBr igassingle set

iﬂ%ﬁ?ﬁez%?%y;%%@%’ﬁ%%%@ e L AL e P i
celiupareingim @WW@P FreEs eres t%eq@emvee%@naﬁpsﬁpméhe best -

sefifigifRseastatiestite RoBhighia tiaciiana viedesdatiim s wilkhatbeans
beam ar%ﬁnna and selects the dlrec;tlon haying the best signal., The
55 AmResi UTng Thactkie % fiar=] pEntieslot

n@tanelmmmiw fremsthit Mswﬂmﬁﬁy@eaﬂmhe WTRU is assigned one
“ rﬂﬁa};t to traggmi Fﬁ;iéls‘i’oﬂﬂﬁxé' E‘é%éﬂ?éé%@%ﬂﬁ@a%ﬁ@&eﬁ@ Q?EQ%‘&F&)%&E% for

available in the GSM system, leaving Six inactive timeslots. [0I0

siljRRfioRe depitionenthe XM et abmma%éqo%ewmwm
tmakéaﬁelvechﬁm#mweﬁﬁmm%m&etbigﬂmeﬁ%gﬁmeﬁ@@iﬁwa&ﬁds of

ther |veds stren th |nd|ca rec ived eB
ceqp %E: Ii; ﬁrcan ere §arn€ gp ﬁ] l_llfthF

from vmg Base Stato rom an averag
ammar@wmmwmmmstmmﬂm M§MWemdnts on

Witbiprihe samaeHimestial daerehiradyeing hetipesnqumired to develop a
beam selection decision. [011] Alternatively, the signal quality or
carrier-to-interference ratio (CIR) of the signal received from different

dilgktional modes oBRIEERDESCRAFI (13 OREHEJRMSFINGS midamble

GSM b r |
’Léﬁmeasw.ng‘t#é#&%%na% SRR AN ARG fom the
Elosdnedarcratieneiagneferrrd mﬁ‘#ﬁe%mwgwﬁeﬁ%mle and to

be understood in conjunction with the accompanying drawings wherein:

[016] Figure 1 is a diagram of a wireless communication system operating
in accordance with the present invention;

1017] Figure 2 is a flow diagram of a process for utilizing a directional
beam antenna in a WIRU of the system of Figure 1;

[018] Figure 3 is an exemplary directional beam pattern generated by the
WTRU of the system of Figure 1;

fo19] 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

GMSK modulation and 8-PSK modulation, respectively;
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sequence used to discriminate between the desired signal, (i.e., the

serving base station), and interfering signals received from other base
stations. [012] In general, the beam selection decision does not rely on a
single set of measurements because of signal level fluctuations due to
multi-path fading. Averaging the measurements from each direction prior
to selecting the best direction is an effective technique. Alternately, when
m éir:ing se\ge,ral beams within the same timesiot, the signal level

di ces sebMBTeSith 3 STHDRIS: O e easrRs Rt tRtepwdnvithin a
selétiertidesiviom Biavhe wibkifberpiegetadamattioayer measurements

of gaighbor cefis lat, BINFHGEGIS & WOERH ol hefestiicted to
the omni-directional antenna. T ISB%F}TOVI es consistent rekfatlve signal

stldfgth meastiemmehisor GEM skt emeswild seeyreansencfineliithoncell
anglesefetisivi (FINVEN@ saithig T RbhbaesRale DFSSesEINgiRQNE! Fame

collect multi;bea. rements.an neighbor.cells, handoff to
e R e 1 TR A tsheslots o e
THEZHORAWINES61H) i sibdMdetiitedranberstdnding of the invention
mapBe had fregthe iQUﬂMP&ﬂ@%%%BQQ&Q&%H@%&%FéEW%ﬂLactm

given by way of example and to be understood in conjunction wit

AR RARS Hrei NG PR RS R IBY B950Re 1 is a diagram of a wireless

communication system operating in accordance with the present

in org |

Lot e s
FiE 3 is anleeasfearhaterniralraeaifiiifcnrides kutis notdiited toa
Wit Lghifia s e maifigteiton; L4001 RiokisAdsabbleneiagapakear, or
WTRU,confi ureg&o utilize a,_directional. beam antegna in the system of
Y S RergT of desice Gapdble cF dperhing & PR cRiaithen
bareferrad (G MStaftaydidietiomdndogyP Bicentatitatll dnclnekp batiedyt Hiad o

Figwsad-is AR amRiIef, Ui GEHe PoUE NS MANAIS IR 442109 Qevice

timeslot in accordance with the preSent invention; [022] Figure 8 Is a
AR RSN ABR A -burst bit structure:
[028] The features of the present invention may be incorporated into an

integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components,

0291 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 current
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 a specific serving cell ARFCN (Absolute
Radio Frequency Channel Number). The omni-directional mode of the antenna
would be typicaily used prior to registration, although this is not required. The
technique for steering the antenna may be performed while the handset is in an
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[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 TDMA time frame; and [025] Figures 11-14
are flow diagrams ofprocesses for selecting an active beam in
accordance with the present invention. [026] DETAILED DESCRIPTION

OF RREFERRED EMBODIMENTS [027 reafter, the terminolog
b o R laen e ot rebarad e ok rnigrenctsgon oo
a fikerrasmlasTE Rusitsctharigla hagartconapysitivarstypé oéaevicmactive
ca%ﬁ&%ﬁﬁf@ﬂ@ﬁé@:%ﬁ?&ﬁé&%ﬁ%ﬂﬁ%%ﬁé&& nimon control
her. afterlgﬁ(?é%%mnolo% "base station” ch)[u es but is not limited to a
NSHEB o4 Sire contrBfiel M SEra s AnGisdmarsmmdited s Ltomstamh somwer
deVibe amtenwirpheddenisiselunted b8 inTthe feadupeatofifaalnsesBRbnitored.
invgggion may ge | rated | integrated ciccuit (IC) or be
C(;{nfigﬁ!ored in %ﬁ%ﬁ%ﬁ%%ﬁ% ?ﬁ%ﬁcﬁ%‘igg’ﬁfﬁenﬁs of the
coTRporRis dinersinerh astics ta gosistrim thmbest areiating Witeatenpréserthe

inTRENisprovide STRanaalit@iztnasng: FHieel AR ARSI performed
(Su 'Sgﬂber_@gég.d_.SmaﬂqAQt_anﬁl - A).in 3 GSM/GPRS/EDGE

handset .fauéommbﬁ(?sa't‘fﬁbgwﬁﬁhet g Wetwork IEEhFsaarem fuate data,
acEamplintisatesdmy lnes el delntdBSVMISFPROIEDS thetmrdands Aaether, the

depipya it eX4aH0m ARMAK HARAYAN NGRS SENNUENHANS AL cen is

Iirﬂiﬁgd tg those standards. [030] The present invention comes into
op AR R AN AN B has registered with the network and is using a

spegfic servirithesighREGhgbsdivieamtadion meqeueany e henRated during
Ny erda Bt 0 isCloer nakmedg ChiRe ARSI R RE DAl . »
used prior to registration, although this is not rt’eqw(ed].mll e techniqu
stERPFR dat semiensa s do sesivad inonradirectionelsoois innd thesidiad
mislé of dhsingidaably excalddain tansiel RUHAGABARIRMIRShIAE A
st&erin&%gogmeggcg%g tsgr%)xligh the antenna }ﬁ_ositions andusesan |
inacI:]f_llBe imeslot 10 MonNito B SreRE R TReAE S RERS SerEmPHiy datergtine
corhirlomednizair ohdingsl BB Hineliceel i©nlnenmaBli@htithissiot, signal
trapenptie dhahfPORSIAIRWR number of antenna modes cau be performed,
limited by the transition requirements of the measurement and antenna
switching unit(s).
[033] When performing received power measurements of neighbor cells for
handoff decisions, the WTRU may be restricted to the omni-directional antenna.
This provides consistent relative signal strength measurements of neighboring
cells that may appear at different angles of arrival.
{0341 Figure 1 is a diagram of a wireless communication system 100
operating in accordance with the present invention. The wireless communication
system 100 includes a plurality of WIRUs 102.. and base stations 104sc. A
coverage region of the wireless communication system 100 is divided into a
plurality of cells 106s.c. Each cell 106, is covered by a respective base station
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The antenna position is selected based on the strongest signal level
monitored. [031] Steering the antenna requires periodic measurements of
the available directional modes to maintain the best pointing direction
when the WTRU is moving. These signal strength measurements are
preferably performed during "inac ive" times! cots where theerri TTisd
_Wat, "R,vas not g rbgnireu to ucua6dwa~.e dau.. This eliminates

ane)@oss ?Ae ta due to mis-pointing the antenna. Further, the antenna
e ﬁt?% b 108kt FROBTRTESRSEG Mo ranh ZeseiR AR guesRages Astn 2

to beastrateinitthie, [G82) rEkpesifinad atripgibliaf 08,Q.antenna modes can be
m ed duri f ' %Eale. f th SM timeslot. The first half of the
mﬁﬁffﬁle Qon'g:ugrﬁ_a ing a _Enowﬁ‘d’gtgo Is%%gl\récgeoﬁgﬁfgap% PoRaTRY ihsshonal
direesrargiichormdintesrignals sy s prrHentaridirastionond brefendilyoday

in am@%@reﬁ&t?mmwnmmﬂﬁmggﬁﬁ& M@%ﬁﬁﬂ%ﬁ%&ﬂm at
measurements sefve e ich mode, is providing a better
B R s I e TTRE e Haeh A mest =l

soh@gxpmﬂfsm _@harﬂéﬁhﬁ riesicandigqredionitch Winitkddyoibenunication
trwgme%@@ﬂ%@ﬁ@?ﬂt}eﬂ%&wm%e&?&ﬁ%ﬁwﬂkﬁ%&nﬁ ore

unit(s). [033] When performing recel\@d‘p_que[‘me_asure;me‘r]ts of neighbor
ceRBIBT AtRRd SHRIBTERIRTAIRMVIRRY THA] 12 resifiBpsighodrrochannel to be
ongeedifechonabaiveiviawithikhpimsdemtionsiorgnt relative signal strength

m rements, of neigh oringﬂ s that may appear at dm les of
arrival. [0341 |g%crcénlg?sg%e |ang§1rﬁ %lfege\?vr?rg%%lg%gme%%n o{;lf oS &
10breshens iy snatedla tememista pred setdinieftiiandlidavidetom the
COBRHSALOR 563 Q01 L ORiUISIEIRS S pletRl ¥l WE.RUS KR35 180 102,
base stat%ns‘}g%ﬁ? coverage region of ttge wireless communication
sy =1 BB UAtE o 6‘an§?§Fal arsinathn adiast dbg ertign ofsthe
-cdinertidiin} berasp Bt/ WHEIE Hdiiois o fipdeedo.osWifER thd dP@dtion of the
RSN GRA S PABIRRANGS sm?ﬁr%aeﬁ OIQ RO
104a.ciin a [esgective serv(%%g cel\léfm%%.& [035] The WTRU %%%% %e bfm
cOMRRRh BT ERR Hie sPRER® P 1eG o AIoniea ke maistaiadhabest dineston
Orfty iadigting Gligaa th eed SVTRUU 102 ferataly/pdlddrm periodic measurements of
the signal quality in each position of the beam pattern.
[037] Figure 2 is a flow diagram including method steps of a process 200
for utilizing a directional beam antenna in a WIRU, for example WTRU 102,. In
step 202, the WIRU 102, registers with the wireless communication system 100.
In order to perform physical measurements, the WIRU 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
control channel (BCCH) (step 204). The messages transmitted via the pilot
channel or broadcast channel are always available and are fransmitted at a
known transmission power level. Therefore, the WIRU 102. utilizes the
messages to measure signal quality in each of a plurality of directions (step 208).
[038] . In step 208, the WTRU 102, selects a beam from the direction

having the best signal quality. In selecting the best directional beam, the WTRU
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also generate an omni-directional beam which radiates signals in all
directions at the same power level. The WTRU 102ac preferably uses an
omni-directional beam before the WTRU 1028, is registered with a
wireless communication network. However, the WTRU 1028< may also
use a directional beam before registration. Upon registration, the TRU
102 a< is assigned a channel to be used for communication with the base

station %04%%. cha;g In ac%(grdance with resent jnvention, each |
WY A5 a8 (SEE R e CRo AR P DB TP HTE AT ig%%%?@%cgfﬁ%‘fa’l
sigalittomgiguremente nadvifsy Sabalbetibm d0tansyithistepe 10sieciERU

celgh)e8mnfis iRgMHRILLOZAL MOV Hae MELRY: 10BRCHESAIAm in the
conét?rnééy djust the_direction of the directional beam. The WTRU 1oi%<

s SRS SRR (PP AR the b e ST LAY 02 somiaRgmoves,
plithal g oh dositibnsincandmidynadjntabd therhdstasionha! suse iy deaonthe
senviiag cell 106. ntainthe bhest direction, for,radiatin .
o e WS B o gty
sighshenmapascrecriyssiion smbetsbanrgandroabart igorel o a frofic

dighsameinekidipgrrastness ERSHEA MRCRSG ARy IPrsilizngna Al ectionde
bgam antenng in a WTRU, for example WIRU 1028, In step 202, the
WIRU G

TR e Gidter s Wi A PR O k588 m 100, In
ortféflo perfofheWER3A L A% o emeiits: sigeaMTRliL OIB inreficidibtyme slot
reRP y@Rr IO GRSSRIMEFSREES WIS RHEAIRME O i, Q-
a servjngrcell 106?8? via a pllgt ch_anne1 %%rg broadcgas?%h%%% %t%’%&a?s N

e

bR HEFPRE SRS Eresioa deserdrlp g Asreisiy
tr pnerait @00viatthaptintian 20816l pelfsordibashehanesiai® ahyays all other
a\{ﬂ']&tglgn% ale rans i & Kk n fraps issi%rg. powe level.
Therefore, ’?ﬁe WTRU %Z%S%tl |ze5§?%geﬁlersné°s%§a?§]§s 0 measoﬁlrliems‘?b%aﬁhem
qEaRdn dhthe slepplaealiivorn ke garrsrslasrodreqdcsaes stepfdd delow
tmyﬁﬁ&&%ﬁﬁleﬁﬁﬂmﬁ@mﬁﬂﬁﬁgﬂﬁ{wﬂm@m aﬁ§%§£99@alm
quality.. In selectjng, the best directional beam, the WTRU -6 may base its
AT TR A0 558 P SREE SR B G5 e AL O G A
mbzetiemeams Hed prioresnohidirestionatde 2106, |BieptRidhiild ERks
1@zaicnmmnaicaiaa wiihnhe serdnacelbA082 sleering.a diections heam,
in?the selected dlrec'zli%n. gﬁ?ea& is assumed that tl’£1'e WTRU 1(%%%
C%WWOV@&SWG‘I using a received signal strength indicator (RSSI) or a
carrier-to-interference ratio (CIR). It should be noted that other parameters may
be utilized alternatively or in combination to measure signal quality.
Alternatively, the WTRU 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 8 shows an example of a directional beam pattern generated
by the WIRU 102,. In this example, the WI'RU 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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the beam direction is constantly adjusted to maintain the best direction.
[0391 In step 212, the WTRU 102a periodically monitors the signal quality
of the messages received from a pilot channel, a broadcast channel, or a
traffic channel in the current beam direction. The frequency of
measurements should be _ the high enough to accommodate i~ w're
movement ~ of LL_ TJ4aavv i02a. [0401 The WTRU 102a may monitor

signal guality, only in an idle time slot, in order to save processing power.

1 B ASIEHRg PR PovReR MR Y RrES AR R TR R ans may be
direstieeddrops below a predetermined threshold, the process 200 returns
to 206 to gﬁﬂgg t @Sﬁ'ﬁ'ﬁ' Jal other._directi |
tur@t,?gnd selects and%%i%:ﬁlegﬁcgftﬁe eégm dlrectlph}ﬁ_lé\%%% ﬁé@@ 1z,
quihty. WRsidR2d dueimdesnanerdtibedt beamm dinestionadoastenedafo?, a

belewivhetruasaienpined dreshoiediad AR U0H) 2 Baistalisghreubels,
begnrﬁ dir%gj&p ési%) 216) and continues to monitor the quality of the
cuffent beam diréction, and the process returns to step 210. The

thi@éBbld can Beecepredisignaliisdedsfpralthe ativpieigtedstnsitigth4 @t titiethe
pqfs@@bmdﬁimh&uw%&%mxmﬁq%&%ﬂé@%&&%@&%&%@@%a
strength indicator It

(RSSI).or a_carrier-to-interference ratio (Cl should

bR S ) quatibtefdhrapereeddigagialternatively or in
cdfhation taThdasmnel ghishgs atitychAd armatiy alylihe Yy dkdeddddrmined
r a s pariadically instead of ,rescanning in ,
aeg:%%gémﬁ%e%\?vith t ’eggegsu t%% cogrggéqﬁé%’na\/gv%tﬁlﬁﬁgiﬂ%%s I&?%eﬁ?ruerggb%rhe
s@vatmelier it sampagesthe weasrrement asi i Radeelevtgin dinertion having
gmuﬁgﬁ@elwdfgﬁw@&mﬁgipma&%ﬂat ; Eﬁwﬁﬁﬁgwloz i #@.@é%é&?nlotbe
irectiona m pattern.generated by the a. In this example,
SO TR BEHBE e AT SFH By SRR (e ies or
diceatiber-alockvasiyFopesaeipie; thethemsitanentanoaydidginis Hudieation of
M@RAPHETIERT ' t%?;_&th?‘f PRI NAS; irect [ .
tkﬁcége_ Wﬁ?\?’skil%i%athe art v%ﬁ%ﬁrealizg?ﬁg}g} %%%%g%’%ﬂr%gr%ggg%f&fmm
pRATRE i PRE RS herb Rt Ay PRefleced fenmeasiremenh sadsngn- A
meanBemuishzed: dPhlsigbsagbléed. block diagram of a WTRU, for
e le WTRU 1028. The W, TRU 10 'Wffﬁ? switched beam
d?r@{%tﬁ)nal an e%%%ﬁf%ﬁonb&wew%ﬁe 1 s andthe serving cell 106,
is performed after steering an antenna to the selected direction. During the

communication, the controller 410 constantly monitors the signal quality on the
current beam direction, and determines whether the signal quality has dropped
below a predetermined threshold.

[046] The signal quality of two directions may be measured and compared
using a midamble. The first half of the midamble containing a known data
sequence is received in one direction and the second half of the midamble is

received in another direction. BSignal quality is then compared in the two
directions, and the comparison determines which direction provides a better
signal quality.

- [047] A WTRU .102, may also be configured to generate an omni-
directional beam. The WIRU 102, may utilize the omni-directional beam at the
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receiver/transmitter 404, a beam steering unit 406, a baseband processor
408, and a controller 410. [043] A received signal is fed from the
receiver/transmitter 404 into the baseband processor 408 and the
controller 410. The baseband processor 408 measures the signal quality
of the received signal. [044] The beam direction is switched among a
plurality ofpredetermined positions, in turn, and in each direction, the

signal quality,is measured.. The controller 410 compares, the

m%aé%sjlﬁ?elf?%%ﬁ% SUhs %ﬁd the DGERe rgﬁ r%@éo h gﬁﬂnéoo‘fﬁ%s‘flﬁ@ﬁ &t Siflfa For
qlraintigovestibel VHEHo188:thas thenersase rigneh adityl ofateighboraddlinnAn
differamiReeitioNDEIA pﬁmqgé%&g%n@e&ﬁmgﬁasmkgﬁ&&smm

counter-clockwisegg/For example, the measurements may begin in the

diPbREHRBITINE B tBat M ARnEREAt SIPTRR REIAH ST B RS on either
sifiet8F the poSitiee chelvied thenpreviansalitferigh RMeaybelalestediferent
. d h al e ied. [046] A
LR b S Sy Tt R W
péteaasrate Aresiuensyin dhasarnierfreansage werd brethis cedtidhtaber ithyth 850
Coi¢risaRAtR B0 thCRNEAGH Red ke R FHBRNRO WAL Hia figha kb alitknel
on the, current heam djrectign, and determings whegher the signal guality
R e R PR AR R AP S0 BT TR SRR T
tvibediveetieneamey Beqnessuied anbstortiphedt witlipaotit timb|acdded to
firgkhalottheAagankle GoRiginiag a known data sequence is received

in_one direction and the second half of the midamble is received in

afBkr directtFbeTgmin Figss Randf cbrSMGTRREERGE andemnnplies
anddireaoppacs@oeiaiiud psweh) ¢hrdireatiofopaaitdd s e lmnikeassfgnglrt)
quglity. WTRLU -1 sQ be configured o generate an omni:
piky S foe LT R e e e S
ainFentigny the reesitteamisnalitenrrrnsoik aredaforhaetiover bSixedameriod
celieritns dandenepaheMi-1028 IR itipasuessignal quality of

e e i e
diffefersbdngtdy of dhevedeful part of the burst transmission time period. The
542.8 ps period is divided into a plurality of parts for measurements. For
example, if three beams, (a right beam, a left beam and an omni-directional
beam), are used, the 542.8 ps 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 ps
for measurement preparation, each beam meagurement is averaged over 23.5 us
(6.4 bits) as shown in calculation below.

Left. beam average period =(173.5 ~ 150)¥13 /48 = 6.4 bits, i.e., (e40

~ €486, see Figure 8).



[048] Since each cell transmits on a different RF channel, (i.e., a different
frequency), prior to measuring the quality of any channel, the WTRU must
tune its receive frequency to the carrier frequency used by this cell. It
takes about 250 microseconds to tune to each new carrier frequency,
while measuring the channel quality itself takes perhaps 25
microseconds. Hence, the time required to tune the receive carrier

frequency is a@&%@ﬂ&%&ﬂfﬁ%}%ﬁ%ﬁﬂ ﬁgdé‘igé% g”}f?]%eﬁgltﬁ‘?: 6.4

quality of each channeL [049] As igures
GQWGPRmystem applies a constant power (commanded power)

time mask for RifixeBeadlaRpadsiseHdaoRT 2 Pynst Fanemissiosyin)thes /

TDMA frame, In Cﬁk%rda with the present invention, the receiver
sigéyléT én%&%&'r%m?%n S ar%qg@e’raged over a fixed period after the transient

pdPB8] the curddternstively: indijdreBRE0bdBs386 Almdasmementsdor
€36k HRAN RS0 SNHONRE dhDaiele B AN IRGHR L APKE QH R ed

burst trag;lmission time,period’. The 542.8 ps period is_divided into a
pl B IR SIRFSARLG pasindtrmnesyy themesmunedithanpeh hbiyaralones
béhaSBAafbbeamebrtianmemnl-aiid cidnrb tlearadpaiecUser, enSidnRst

e B Suisaa g e o meuenen
st§élis the hARWE prapinrado VDR thenewwdnemithshothe ccommhnication
am@mgwwﬁqfw?%m&@ﬁeﬁw&m 8f tﬁﬁé i@c)!%{re
S e R R SRR L D eeor e e rmed by
agsprivn gh GSMAKRR S/EDGE farhite asdte Thatipespsl dtiven dac pheiies a
MEBEHYE L Bl AYLARRE, ElsaRm Bt dHiE) 23 ADANE i CRlGHRIGN.
b(%%ﬂ‘ L eft.oeamaverage perlodﬁzsﬁjm.s -150§U3 / 48 =.6.4 Dbits, i.e.,
(SH" dhg nopmalifnetisys of Bhe MR RRAREI VAR isanininied.
(10545 -150)* Herebfrer GHe hitseirintention add bUghbhe@wRUeAgnce to
2%8&%&:11‘&%% Océn?iwe& %%’gtée%h%& *tﬂ'lseé g'e8a§136, gltrstgii% 'bégljﬁ?%. left
beam, and an omni-directional beam. However, it should be noted that this is
provided only as an example. The WITRU may generate any number of beams
and the teachings of the present invention shall not be construed to be limited to
any particular number of beams,
[055] Abbreviations used in the following descriptions are as follows:
[0586] 1) Neighbor Carriers (NC) - This is a list of the BCCH carriers ofthe
neighboring cells that the WI'RU obtains from reading the BCCH channel of its
serving oeif. It is assumed that there are N carriers in this list denoted by: NC =
{£1, £2,..., N}, |
{067} 2) Ordered Neighbor Carriers (ONC) - This list is constructed by
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 be denoted by ONC list, .
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[052] Alternatively, individual SBSA beams can also be measured on a
per time slot basis. In this way, the SBSA beam measurement shall be
scheduled alternately on consecutive radio frames of the measured
channel. This prolongs the SBSA beam selection period and reduces the
response time to environment fuau in s f~riupae. change by threefold the
foregoing exa |_ [053] An SBSA-equipped WTRU operating within the

C nicatio 1 ust rmcC ty easurements for

o g T A T A R e A A
fummmpﬁmmmmmmm@mﬂsﬁmmem
uribs he-RECSE BhinVaREARRLPY IS A D aihsianshanne gy al Eyenloted by:

ﬁrements for SBSA such that the interference with the norma
f

ﬁs{%ﬂﬁglﬁs ESRENs e wH s i, [054] Hereatfter,
thi@ggesent indertiademwt] Dieizlblonn € it BeieRCEONGR) eXaAMRelist is

vvcx&eraeeaﬁ%ﬁ%g@g B EeRPATR B ISR 0 e Bei M even

and an omni- eam. However, it

oR6\ABER R ermcnaiin Flhis tist her il M@éﬁemkesmmmmmw

bﬁ‘amsxaaﬁﬁléh EhieERINDSIONER BIORUB NI IR NN PRI HMEthe
to be |m.|t.ed to %‘agx partlc;ular number of beams. [055] Abbreviations used

in e ToNowIn |ng | %Ygris are as follows: [056] 1) Neighbor Carriers
(NI This is@ m&aﬁ@%@mﬁﬁmheﬁia@gmmg cetkithafitie a

V%Rﬂé)&tﬁmﬁ%ﬂ eadineihg BEGY shangl g&?‘#% '%eam
ﬂ@]‘*gﬁ) that there are N catrriers in this list denote by NC = {fl, 12,...,

) OB RRRLEIERAMEY, Ehitiest hentbee plmaais sdisdenatad by:
o BingffN@, BMEORIS in NC list according to the signal level (i.e., carrier

RS, of eahasiahoTig saenmessed on e ol i gtgpgg' one

beam. This list has N members, an ofe

[eEBPEinEkoe tie fetismeams BRAB me thnasive beammmwitshesl,athm
Uﬁiﬁld? romitinnkien ©f praniithe samiasn ke slRD Y IstiRRdLHSBRA

T R R o o
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 consists of 104 consecutive TDMA frames as
shown in Figure 9 (only 52 frames are shown in Figure 9 since the other 52
frames are same). Measurement procedures repeat every 104 frames. Four of
these 104 frames must be devoted to decoding base station identity codes
(BSICs). Therefore, 100 frames are available for measuring signal level of
various BCCH carriera/beams. The 104 frames are divided into three subsets
(FB, FS, and FN) as shown in Figure 9, and one TDMA frame structure is
depicted in Figure 10,

{063] The FB subset is the set of four TDMA frames devoted to decoding

-BSICs... Typically, the WIRU attempts.to decode the BSIC of six strongest .. .

carriers in the neighbor list (in a round robin fashion).
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[059] 4) Ordered Neighbor Carriers/Beams (ONCE) - This list is
constructed by ordering the elements in the NOB list according to the
signal level of each carrier/lbeam pair. This list has 3N elements and is
denoted by ONCE. For example, the second element of ONCE is the
neighbor cell/beam with the second highest signal level. [060] 5) Serving
CarrierBeams (SCB) - Each member of this cell is a unique combination

ORABCCH optugsalieiseing.eeland 7 SBA baa, G6l, IGO0,

omni-directional). This set has three elements an eno?e

(SO HE mparerande snahlevel onthe BEG Hrsartieof ﬁ%@rwigmdh to
a\wﬂﬁ]a ping pohgFafiaisi wilsbingdber arbvodenmATRaRAEARE which

Zgﬁxe beam :: é‘%lt Etgé qnﬁf B I%%agéggﬁgél%é% ﬁiﬁAfter %P"ﬁ

gé468b zero. mmmmy@elmmmmmﬁmymm
) FRRSAIS @ﬁé%%ﬂﬁﬂb%&%@ﬁéﬁ@%ﬁ@%ﬁ%ﬁ%%&% fizhiheter

block (104 frames) - The measurement procedures repeat start o
e%?%&\é‘eﬁ %W%W%%@@%&@&Bﬁ%%%ﬂ‘%ﬁ%@%ﬁﬁ@CHﬂf
TR AdraingsceB. Makingntkeghi Sateaty SR-lamessalé Showans Frigiitent
9 5inceihe Qihel e, kamas ake easurement .es rapeat
ery 104 frames L%%ﬁ?"gfu t‘ﬁesg 109%%)jamceﬂ§iS must be. evo{eelgulfl e%Pe me
b%%é Selivisteddunthe B88eEFMBSICs). Therefore, 100 frames are avallable

fqosnpasuringrsigeatiavaltoin vangstRRCHsaNaSIEEaMEerE NI B4 7E is
frames ed| ed jnto three sets W nd FN).as shown in

F%ure“glg an g%‘e Rirar ramesru ﬁ?tae i a g@?@%ﬁ%ﬁwm
ﬁq@FﬂBesUbsee meppivgthetkeen mmmwmm toaidlgodiofthe list.
Bisach T el Ynd RGN TH IR0 RIS Q00 00Rer 819 B G RN odiment

onge carrlers in the neighbor list (in a round robin fashion). -11 |O641
HetRes Hhpaet @&%39&@%6&%%&&@&&%%%#%%
VIOBRL measwmﬁtﬁe@nﬂimméiﬁé@ﬂ LActRo) EHSBEA/gcegire

Qg2 N suesiille AUISROATE 00 TOMA GRS durg i,

the WTRU mieasures t e si carrier of the neighbor
cdmength on all three beams both for the servmg oell and for the neighbor cells,

and the WTRU 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
WTRU knows the timing of frames on the serving cell, the WITRU only attempts
to decode the BSIC on those idle frames on its traffic channel that coineide with
the synchronization frame on the BCCH channel, (i.e., frames {108, 837, 623, 857,
1143D. 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 emall),

- [069] Figure 11is 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). Ifthe frame belongs

. to.F8, 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-



[0661 The combined total number of elements in FS and FN is always
100. However, the exact number of elements in FS and FN is a design
parameter. Making the FS list larger results in more frequent
measurements ofthe BOCH of the serving cell. Making the FS subset
smaller results in more frequent measurements of the BCCH of the
neighbor cells. it denotes the ratio of the size of FS divided by the size of

671 The ranges from 1 to LISTSI re L SIZE
is t e num%éngglt?gm]emer?@g%e OTegomg liote i@r g‘éﬁ% fogs to
eRbridanowess 3 Eieprocorts map@rigl&anééMMEﬁdm; tredBREC of
maheksidhediste i tBacbriigithmindex can take values from 1 to

L IZE. E mpodi ent defines_the actions the WTRU should take-
dkﬁﬂ@ each gﬁ l};}?—) §§§ ¥ & driBominRchihat Hhareds a
bédetrmsetciition stbke Saﬁdp ﬂrlﬂﬁdxh@ srgmalevei(eny Shel&htbieals @CH is

TRMAanas) Tis WERK meAsuiEs Senakseaqon. ol s boams

both for the serving ceII and for the nerg bor

réﬂﬁné&@@de%a@fﬂ%sm%mﬁ@ mm&wm@m@ is

%@m@f&mﬁﬁgmm&mw@m eIﬂﬂiﬁ@ ﬁeaautﬁqs{laﬁg @Ree aumslm@me,
W:TRU knows. the i of frames.an the, serving cell, the WTRU, on
attempts 1o decole e B Eeh thed&id’ u?%rrunges‘gﬁ |¥§%V\%F5%Waﬁ%f:‘er
tiasedaieamgthlfite saybmmnmmmm tirecBBGH @ metwrek tG.etep
fregpes (103, 337 623 857, 1143}). In this way, the decoding of BSIC for

3@ A only use A)Of the idle, frames, (i.e., the impact of decoding
Hfor SB ?@?ﬂ’w it gostipRivEed fors
asth:bAhdiagMQﬁai qmﬂm ﬂ:i:@&lﬁemm’@nﬁﬂgl atcastive ohﬁﬁﬁi ldnce, these
anea tﬁ@!? f in 0, The WT
gggg% the gﬁr%ﬂ%r@ cél}?rde %%ﬁfg}.gfgesg% &5 ?‘# a?ﬁ%uﬂe%ngs

P the prétike frems M%@d@tg&ammasaiﬁi%mé fent there is a
sivingh e el st e assyed of ﬂi@lﬁnamelbﬁmmﬁﬁ%ﬁw AHENUBGe s AR

S SR TR i ha AR e e iob et fend U
TEearnensatire WNR t dbaroticd) thddSiging thtﬁlem:herg Eororethtraotheant
S8Rdeg CallanH. Hihe AR ARINAES RES s ARG et e iy 6L 2% 100
tgl%rfeeas to step 1126 to determine whether there is another available frarme. 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 timeslots are not available for above signal level measurement.
[074] If the frame belongs to FB, elements of NCB having the six highest
averaged signal levels are determined (step 1116). If it is determined at step
- 1118 that 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
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 ONCB is tried. Ifthe
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dormant time slot at step 1104, the signal level of all elements of SCB is
measured (step 1106). Then, the running average of the signal level is
updated (step 1108). The process returns to step 1104 to determine
whether there is another dormant timeslot available. If there is no
dormant time slot available, the process 1100 proceeds to step 1126 to
determine whether there is another available frame. If so, go to the next

fr rqQc urns 1102. [071] Two,of

dgﬁ tlme ot(s%l(r%sgg]gg ég frame rr?gg rgv&g[éx% or’ %P%’fﬁ%%?gc'fﬁ’éent
|deamssenabsr foadulshBdEldelanesiedbptich 303233 7he2R 8 ANckd Sinden
dekeasid fﬁﬁﬂﬁt%@%es%%\é% JRIELAL APAVSFHNGLIRNE] (BEAPRNGRLYe

[072] If the fram o FN, and it is determined that there is a
Fﬁ%ﬁ%?ﬁﬁgﬁﬁgf %ﬁ%“'ﬁ netab elegRent SR isreetedmng the
n@ammd@émﬂﬂﬂ)hﬁhmd@mmiﬁgmﬁmﬁmﬁh&@@maﬂeﬁeﬁSCB

updaiest (RIRPTLL4keet RS PIORESS f&%ﬂ'li t avstep 1110 to determine

whether there is another dofmant times ailable. If there-is no
dffRhnt timel8IGEMaRitneuting ths RACCOH mrpisifemaiavhicheprmpmnes in

?é’i@i‘_m]mg BhdMAct-Haess), iggmwmam@&m eﬂrg{ze Selfwssic g@e(ltfgsbkﬁe:srmhe
rame and the Rrocess returns tq ste t
dormant tmasi SEERR0L BE SR g Righ m%’s?%e %%%?8‘(8 aﬁﬁlifﬁ'&{ﬁ\éﬂe

| AFAE ciragd rrfeonta bbimiinformatibnete phio metwerh; fertvesthbsadimork

d&r@@&&t@mgﬂg&m&g&pt available for above signal level measurement.
[%gé If the f belon sto FB elements of NCB havn%? the six highest

ged sig Iare & ofe5aRHve byempirselenitenmthe SRSA
stepcel i iSriTaptiseregr SACUE pmbiftarné KOB TDHEA [Rholke) e MROWTRU

hﬂmw %@%ﬁ“éﬁ@%ﬂr&é@eﬁﬁ@@‘& tttbe essle%qul he and fO{tﬁl

elements is_ decoded at step 1120 starting from the strong St e emen

Jeigpheg ‘Eﬁ’ésnBWé*e‘Pﬁeﬁ?g‘%’FNUB epeflecthn BSKR cacdetironasst Retive

tﬁab,z@pﬁmwmﬁﬁﬂghgttempts to decode on the current trial has

ded three tim nex element.in ONCB.i d. If the -13
eﬁéozgest eleﬁ 0 AR Wﬂ?ﬁ?é\%& pfleching pyastive

disgenin Mm;mwh( mwuttd 816 netohJBhe THERIS bR 3B nGber

I h |
S e

dp $t°B LEt aaderiennls fFem the serving cell are measured. If the
frame belongs o FN, the process 1200 proceeds to step 1214, and signals from

the neighbor cell are measured. If the frame belongs to FB, the process 1200
proceeds to step 1220 and the WIRU decodes the BSIC of new neighbor cell or
the serving cell. “
[078] H 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 SCB is
measured (step 1206). Then, the running average of the signal level is updated
(step 1208). If & 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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decrementing timer Ti has reached zero, the active beam is set to the new
SCB element, and Ti is reset to T1.VIAX (step 1130). [075] 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 list with the highest six signal levels. In GYRS, the WTRU must
report this information to the network anytime the network requests this

information. JO76] In.a second e diment for active beam selection, the
SHER ‘Sr%%eofu'?éﬂrg%?ae@ %Eféwgé% RTGRAFS HA0Q F59ceIRAR Srepies to
THelovmikig whethey hexignahsothengituidebidl iiwse. amgdbitHontae frame
SqEvipo 68H)and 9k 1o -A%'9BeaslRs R kg fiebgequired to decode the

Bfl on the strongest active beam prior to switching. [077] Figure 12 is a
fl

thagram 72 Bl thedermsns fopaslobeqensh st be used for

actabilbice thitHe-AeseiithRinhadimeshidhenV ¥R bR i @-8s MABhce,
0 cyrrentsframe (step 1202). If the frame ngs to ES, the process

12%%§eplr{§%:gee s%%&gtéegt %eﬁi%snﬁg r?é’f!s r‘éar#%%esg?{/in%bg%‘ﬁ aﬁi)émﬁ Tovel
nmssasRE# e frame belongs to FN, the process 1200 proceeds to step

1208b) and sigrralsdamihsnaighhorre haseimgatiedi i eliafire is a
belon géglto.FB, the pr.ocess*;Z%O %?Erocee s to step 1220 and the WTRU |
de20TeBIEBSIEE &F FAGP neihoBiecEryY (RSl vt Lemeprrotligs is
frenersesdd fejend HS). Fickit, ithe etermingea thag shdihéssizrad isvehistiopd slat
) 4, ' alofall e SOB IS weed (step. 5
i‘zo lTér%le , ttir?ge %%%verw%f@ﬁ%%%ﬁﬁe%& %ﬁ%‘eg%%%ﬁ%te%%e?e s

13BN 9F dPBRrdiinetiet axatlable ok dbsmeils o darmans sine riotawaiinhle,
Tilie pescosth2200tvedeedantisssas I228iscslupgasnieleheentOfhstls andiihe
- ing timgr Ti is-reset to T1 MAX.(ste ). T. rocess
R o R TR mext et (R 1ARE A R Roes 1200
tifFeegetataemd2f2-14 there is no dormant time slot available, the

presgss 1200wosendatemsien 1242048 SelsimeeIies e hisused for
to the next frame (step 1228) and_ the

M aiic el sere 0 b ot e S o e
elisiseT DA damenhudnizelolsedifer not available for above signal level
measurement.

[082] If the frame belongs to FB, elements of NCB having the six highest
averaged signal levels are determined (step 1220). If it is determined at step
1222 that 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 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 ONGB is tried.
[088] In GSM voice, using the SACCH multiframe (which occurs once in
every 104 TDMA frames), the WI'RU reports to the network the BSICs of the
carriers in the neighbor list with the highest six signal levels. In GPRS, the
WIRU. must report this information to the network anytime.the network
requests this information.
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stabilizing the local oscillator for transmission and reception of data.
Hence, these two dormant timeslots are not available for above signal
level measurement. [080] If the frame 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 measured (step 1216). Then, the running average
of the signal level is updated (step 1218). The process returns to step

1 determn ere | her,dormant timeslot avajla
thzéar%i?: no dp%m%ﬁ#n%@%%a i?g{h%c%‘r’gclggﬁzﬁge&%}gée%g %&THU
steSAsUEsRITRakTtREy Ao albihrrerberes fonfhe sevainarellenden fheonys-
tlodhzecmgn?fmm (ﬁ&efhf %aafgxaaeﬂ_mjfma_@wﬁﬁ@h %DEéiﬁﬁ%ﬁ%i%ﬂét‘%sﬁlﬂy
. of t ormant slots jn eac rame must be .
u%ﬁ‘%? é:sltéz;\%l |zmantE§ S 638 rgf?otP %é%?gﬁﬁﬁﬂﬁS%%@?e%ﬁb‘%heﬁP 18
dahaugehcSingecte WERII knaws tihretiniegné frotmuaitatie fervdhgvell, the
sigRARIg\EIyMRASHIRIE k3821l dBsTarss belep 9&1&05%.%'%@ 39@&%&0

N§C§B having the, six highest averaged signal levels are determined (stef
155yplithetretnridnad biha apnatronipaiion Brang eniba BEGHuhangel Ge.,
NEBripst(E0ESBOT cb2m@5T hadd)githehibwhig ibsdevalages BOTRIR\SBSA
the BSIG.ofdhe pe e%gn.em%gs(#ecg_dﬁid at step . 1224 starting JIQ@@P

UBEs 0L ik ¥ il Sy LS aCt Ol
strongest element. In decoding the hew elemants 6 i decoding

st sested the syetemdsnitssmallumber of attempts to decode on the
cyosst trial hassexcagded Aweailigam $he NEXRIeT0RThIRANGE islHade

USRI PR oS HEC AR P L 15 T L Rt P gt
tHbecmrterd iretve teighBB92ist Witthehrehighiasibais igifs), levelpriteGRBS)
ez th BRMSHRROLLINSJRIG AR IO é&%ﬂ%ﬂé@f&rg%ﬂgéﬁxéﬁ? If the

twork requests this information, [084] In a third embodiment for active

AR AL PRI OSF L P R SH0n e sl e
fahtheetgthingelt hanaenirelorintheifpatio naldearo TBl o piglhe 1300
iRl aand il dess il
VorHag 5638108 8eH-timing of frames on the serving cell, the
[086] If the frame belongs to FS, and it is determined that there is a
dormant time slot at step 1304, the signal level of all elements of SCB is
measured (step 1806). Then, the running average of the signal level is updated
(step 1308). The process returns to 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 to determine whether there is another
available frame. If 5o, 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 data; 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
-16-



WTRU only attempts to decode the BSIC on those idle frames on its traffic
channel that coincide with the synchronization frame on the BCCH
channel (i.e., frames (103, 337, 623, 857, 1143}. In this way, the
decoding of BSIC for SBSA uses only 10% of the idle frames (i.e., the
impact of dGcod'ang BSIC for SBS A3 on the rest of the system is quite
small). [085] Figure 13 is a flow diagram of a process 1300 for selecting

an.active m | dance with a third embodiment. The WTRU
o B L o LR S e raL b Bl
td e #fd Proddesrreges priuoet totetere p31804 datbnignal whetheththere is

sendnsFabadDeAR e atbig, T ane Belangs ieENniNeRIEASS LA e,
proceeds tog e 1310,61359?& nals from the nejghbor cell are measured.
If ,

L HFAFRES JEhgEors Jeeado SeisTBe Rkt e thsre dd gngther
threy Mlake) fdenedd$ thegB $0CTaf tieatnizanecigtielpol3@8) aid hkesprvdag: asho

[M@Q@g%@longs to FS, and it is determined that there is a

dormant time slot at éteﬁ 1304, the signal level of all elements of SOB is

mB8&red (stdyaatidy Harpariohsdnaacin G DM e rasidvensed for
usidbitidin(@ thia IbcsldEcTiRadRfoe esmsatisnmtansl efedptiith UT AIISHRIEG, these
vutt}v%ﬂ&gr t_ha%rte is %po%he[ %%gm%anit,jgimelslgt @y_g_il@?le_.,lt j[heére_ isno
dormant time siof available, the process 1308 preces de s R 1oty
dé¥Pmine wHédherfiaare helongrite FByeltmsaty of C havingihe Hrehightst

Tiavamgslendaadiand dhe RiReRIaH3ART 98185 1B 9P dA07mIRE T WRp
0 ormant timeslots in each TE)MA frame must be used for stabilizing
1B P SR BPIGHHEFRSU AV Fo LB Gh o See e hou peds oi

tWigherinaantdgebsignaldevelstthedidlnfdhahowechigralicdelecoded at step
1930 EIRIAR b orronpdlt B nlEAM & ARAER/HE BB LI
determined- that theres%oggdorman%%mﬁel%)t ats eaf)ef?i%?t%%eggsnog g\%l

of dficefinfriecerdof the logtivinlsor e @vapbenotntizmots pdemdnmmghe
aigiRge Rideasignakieiliscdpantagtisiedi sikdedita DNCESSHRIY AN

e RS T SR e B R e e s rent

proeeysmbeténaie 1326 teinige whbeset (heBed87 08885 % aiahthen

MBS ef eReladheNeREIANBRANED AFRV ARG L P68551539) If the

decoding of BSIC of new strongest element of SCB succeeded, and the
decrementing timer T1 has reached zero, the active beam is set to the new SCB

element, and T1 is reset to T1_MAX (step 1330).

[091] In a fourth embodiment for active beam selection, the SBSA

procedure repeats every SACCH 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 BSIC on

the strongest active beam prior to switching.

[092] Figure 14 is a flow diagram of a process 1400 for selecting an active

beam in accordance with a fourth embodiment. The WTRU cbtains the number 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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proceeds to step 1302. [089] 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 timesiots are not available
for above signal level measurement. [090] If the frame belongs to FB,
elements of NC having the six highest averaged signal levels are
determined (step 1316). If it is determined at step 1318 that there are new

fNC I list of el having t iX highest d
R e WS e D BTk A AT by from
sthetinejghbar tedl stre mepsstuetam dh thinfrrone dielgripe tadiB o tbn entscet 1400

Redidrradinmsyceredriprihalashiuahasdie M@ﬁ&&fn%gggnﬂ%%&ﬁ

ec§9e on the current trial has exceeded three times, the next elément in
ORESSETEREFHe strongest element of SCB is different from the
pl@8apus onelfaie ifrthrechielongsftarks, e i MadueidaP thdelbass it0a
LLeT=RTTE AN HPCIC AN C P o1 yr! %%hen the BSIC . of the, new stro %‘%‘?ﬁ .
element is decodoed s'?ep%s 132421, 1 Zi])gﬁ?qﬁgve e%tgﬁiﬁnggl gﬁg‘?&%ﬂ Rew '°

SieRal 406 Jbensihe sunrinsngrese ofdbrvignaligvehispdated

reash adomr O 4herGlivenBea Blinsat (F HrEnNe WatdBn 8P ent2ad dddor
resetto T1 .MAXﬁ%step 1330).(;09(3#J lo a fourth embodiment for active

beait SET8chioh 2iTE SRER B G dbri e FERRe eRfe HPRRRECH Tiithifarh &oe
(derepRhtinf simes T Tiroreb@Ro TindEaXetepi gt stBngtire@esalbéhiess to

heamsiarihe.saning elland %&@%ﬁ%éﬁ?%’%ﬁl&%?%%ﬁo%&ﬂ%%g%ﬁ

[, but is not required to decode the BSIC on the strongest active

|
v o ACHmRT e e areable, thecmoands LA0P Srecerde tastam b2t
shizstinigewlettive tiveais imatleardaibbWifaméoUithoppaiaditaeriihene

R 8 (18 DR SRR 102 o) ot ants signets rom
9 %erving KIkhedisnahelonss & N1 uifainis stslempinedriatidere is a
AaeRss: 1400 BIeCecdtely 519R, 1thbxigngh I8 s aMe IR ARIOBP NG ks
are mea Ltr d. %mf me RQelongs to FB, the process 1400 proceeds to
BESIS G AV REP oo RE BETeR P APALISHElor et
tistepek4ib0. cEthe[POREHsthetfuanm dobsikmn 40t te Sebethilns erbisinaindohibdé
LTSNS Bormant timeslot available. If there is no dormant time slot available,
the process 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.

[095] Ifthe frame belongs to FB, elements of NCB having the six highest
averaged signal level are determined (step 1420). Ifit 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 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 trial has exceeded three times, the next element in ONC is tried (not
gshown in Figure 14),
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dormant time slot at step 1404, the signal level of all elements of SOB is
measured (step 1406). Then, the running average of the signal level is
updated (step 1408). If a new strongest element of SOB is found in step
1410, and timer Ti is zero, the active beam is set to this strongest
element of SOB, and the decrementing timer Tl is reset to T1-MAX (step
1412). The process returns to step 1404 to determine whether there is

a r dormanidime. ayal f 1S.00 d jme slot
a\li/t?{i;lga}zle, theﬂ;ocesj %?i%oﬁﬁg%%%sﬁgés@g?% %ci){g mﬁiﬁ?%ﬁ% é]ﬁl €
R AT IG0 S AR AFEITRS 7 e, el oebighes svmadgaal
abehéhe JorORRS; fHOVEERY sieR IO ZuildRMd it 3B NRIRAGE (0. ine
a%ieit i dg_\ rming%ﬂg&tﬂt{\ge is a dormant time slot at step 1414, the
signalﬁevelf of &l Slements o T measured (step 1416). Then, the
rdfPihg averatfe obthemignafdetetes ofptla ddrdstegs 16618 ertbeipneots are
refiviade siadq4 to determine whether there is another dormant

timeslot-available. i there.js.no.dormant time slat availahle, _the process .
11400 proceeds [ eps e A3EPR5 s ErmriehbnE the Perere BSIRdatactive
vadlalal frona
ITAJT 11 TTC y
1%1&;70%{%251dq Itu af:cpl 1 N [O95HH thf ‘.‘fa.“r‘.eI belorgs tc};@%, g!ements
I R iRy Y fhesix n[gw averaged ojg:fal vet-are di’]* fraired-{step
Akl ,églaqlemnneu glep HAz2-that there arenew

im the Tistof EI_emenEﬁilB?eVﬂ@é'gﬁﬁBg b'i‘ﬁﬁg’}& %émsbignal tevets-the

BSIC of the new elements is decoded at step 1424 starting from the

PSR est eleRhtripe Aagb St Ache gtemptato dcadedbeiRGIC on
stiecBediTkarribeofabt biaking ¢R. IBiteeho BRIC RIS dassR A dhgan

current tral has exgeeded threg times, the next element in ONO.is tried
iR e R Y LT et VoL oG Rl Rt e the
e WHewrs Rbercihsastioenlotneawpinathe BSIC owiitton e B Hhctiveier

nerighbesishwibithe hialeshaixcianal deNaiR1FERRS:INE IR UmUsk
report this m{{orma&o to the network anytime_the network requests this
g’i%??ﬁ S

SEBIFIOE0 T RIDOL S AR BEIGOR FB8 LG H A the serving

awibodiments are provided in Table 1.

[099] A similar approach can be applied to scheduling of N frames, if the
WTRU knows when frames carrying BSIC on the BCCH carrier of the
neighboring cell occur. In a GSM/GPRS network, each WITRU 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 GSM/GPRS WTRU is typically not syﬁ.chronized to the
neighboring cells (and different cells in GSM/GPRS are not synchronized
together), Hence, acquiring timing of neighboring cells is an extra step for the
WTRU.

[6100] In accordance with the present invention, data reception on the
{raffic channel is not affected by implementation of SBSA. The measurements
for SBSA beam selection -are performed during. the idle frames and dormant
timesiots. The most important choice to make is whether to measure the signal
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Measure all beams for neighbor Decode BSIC for active cells beam
Procedure d2. Yes Yes Procedure Yes ~;0 Procedure NO YES
Procedure NO NO Table 1: Features of SBSA Procedures [098] During
each FS frame, the WTRU attempts to decode the BSIC on the BCCH
carrier of the serving cell. Since the BSIC is only transmitted in small
subset of the time slots on the BCCH carrier of the serving cell, and since

B Ui mmam&tmawﬂ@m@ﬁam PR ‘illgéltg}sﬂé&%re

CHc rler the I‘VI |1, i antageo sto schedu
e DL e RSB T Uhe ForrEs i pighbor

BSIC on the BCCH of the serving cell. [099] A similar approach can be

%Mthlﬁd to sciggdyling pldahidERgas Jine Mﬁé{» s %&Xﬁé@?ﬂﬂﬁm&?c FN

§éﬁ£ BSIC on the BCCH carrier of the neighboring ce occur
PR Bmbeach elamantsinaysets h%ﬁlz}& Hseds fe tteadeoff

ﬁﬁmlﬁitﬂéxﬁ@ Bﬂ@&%ﬁvﬂ@" 141 ARSI éﬂ%&éﬁﬁéﬁﬁn@ @‘&éﬁlﬁgkﬂ%ﬁ' ciells
carry. WI OC n the carrier ofits seryv, ce
g]\S/er a (@g& élgﬂ |sat‘§/p|caﬂl§’ SYAEHS ??Tendatﬂd[t?%sm ed
ﬁe@m&rﬁgceén@(@tnar@ﬁfﬁ@pbmlmmm REREteod by thowwiiliedih
aeibetaklongey acauriag “tmn& QhaQigberingCellsisamexta SieR Jok

the WTR In accordance with the present invention, data
%@@%‘%’ﬁ %ﬁ%w%get S 8ﬁ§%‘ﬁ1’éﬁ"%"ﬁ’8¥1 SHeMeRMEAtation of

SBSA. The measurements for SBSA beam selectlon are performed
during the idle frames and dormant timeslots. The most important choice
to make is whether to measure the signal -19 strength on all three beams
for the carriers in the neighbor list or to just measure the signal strength
on the onmi-directional beam for the carriers in the neighbor list. [01011
The ratio (denoted by 1t) of the number of elements in the set FN
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divided by the number of elements in set FS can be used to tradeoff
measurements on the serving cell against measurements on the neighbor
cells. [01021 While this invention has been particularly shown and
described with reference to preferred embodiments, it will be understood
by those skilled in the art that various changes in f rm 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 beam
selection and measurement in a gleBaiEandard for mobile

What sophmumsidation (GSM), global packet radio services (GPRS), and
enhanced data rate for GSM evolution (EDGE) network, wherein a

- wireless transmit/receive uni 'TRU) yses a subscriber based,smart
e R R B A S T IR A W g for
mobile grameaicrtiernfFEVhaskobad PreeiiedipssePBararfle RS F 8richmshanced
data rbﬁt{ﬂ@lﬁ@SM@eﬁﬂﬂmﬁﬁsl(M?@fﬁWb@m Wﬁ@m LeENHaNRit/receive
unit @FPGS)AM& oL mmﬁ_%@@@hﬁ%&ee'gﬁcfe%&ae"’<%@%(§ge§?e method
rame being a frame for decoding a base station identity code IC) of

COmPIdEserving cell and the neighbor cell; if the current frame belongs to the
RSNTERI , dhenil Rid grehstihieg aand rapt dtiag) sigrah B & on €lem&Ns frame
or an PRABSNVINGICATEREAMDE Itk RAFHONRARLIME % 0g FoRliStserving
cell. t m%ﬂl}?%géle rwrga C?.” broagdcast control channel CH) carrjeh%;\d
» S0 58 B SFABIGat Bn D P I A Brt A B AR R PR Ll and
the FBfemertheingr R areadonpcading pdbang stifhen édendion eddmERSI6H of the
serving@ agighhdilkamigyhpams(INCB) listin a dormant time slot, the NCB list
[ [ [ CCH cajfrie WTRY S am .
_t@o?n}i%r?%%lég ﬁf%%qegéucr%lrﬁnﬁgnig %%Forr%%lrt}g?ﬁé%%_ rame, the WiRG""& _and
updating.isigaabrisisnmed sormer of strotgeng creiny hearnEE R list in a

dormatiietieris alogvwisldhiant arn dng whéngr edetetmingdeallrbbes dfsi apaessl channel
(BCCEBRmeNts iihoiRB kb dhendIRMHasading A BSIC of the new element;

kR R T N e

ctRiFgTR g; ame, the measuring, and

updating, signal levels on elements of a neighbor carrier/beams (NCB) list in a
dormant time slot, the NCB list including all neighbor cell BCCH carriers and
WTRU SBSA beam combinations; :

if the current frame belongs to the FB frame, the WTRU finding a
predetermined number of strongest elements in the NCB list;

if there is a new element among the predetermined number of strongest
elements in the NCB list, the WI'RU decoding a BSIC of the new element; and

if there is a new strongest element in the SCB list, the WTRU 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 wherein the WTRU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on the
BCCH of the serving cell.
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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 wherein the WTRU decodes the BSIC on the new strongest

element in the SCB list only on a synchronization frame on the BCCH of

the serving cell. -21 3. The method of claim 1 wherein the WTRU decodes

the BSIC on the new element in the NCB list only on a synchronization

frame on the BCCH of the neighhor cells. 4. A method for beam selection

S s e b RO SO IS AR BN (BoHR o the
new elglobalpacket i3I8 desticaly(GR R S)arid entzaniced fdateerate the BEXIH of the
neighb8¥Qkfion (EDGE) network, wherein a wireless transmit/receive unit

(WTRU) uses a subscriber based smart antenna (SBSA), the method

comp_ rising: a WTRU determining whether a current frame is an FS

frame, AnrErbfaine bean Feqedine and FSdmrrnbaiida dratnbabstandard for
mobileeasuiRgo SighaliruT ag?nﬁb\éihgya@ﬁlé,tﬂﬂﬁdt_rbl Srafriedael %Sﬁ@%&oénhanced

r .FB frame being a fram

data r%%%%*éé’*‘ﬁ% gy nt.tyt§§° LB PR ’%%vsma

rvin
unit  (WERLghHsFEeR |ﬁ|4é86£ﬂr]?8ﬁt ﬁﬁ?ébél%‘ﬁﬁ% ta@ﬁ@m@frﬁﬁég @ethod

comprimegsuring, and updating, signal levels on elements of a serving

sarpribrams R ishinan deumantimiersigh dhe SCHYANGNANO Rl frame

ra %%gz celébr%agct? ogrgl chi%nel ?CCH% carrier and WTRU SBSA
or an AR STE e e et ORGSR ARMBAt MRS SCE R serving
cell, thihd"WTRtneheaiging dnamgivervewmsring Aesigstrdrigest elemigithinntivell, and

the FBS[%ﬂL@tb@‘iﬁgeapwa@ﬁé framecbeinngsto e EMfaMRIdAE MY/ ERd (BSIC) of the
ur| and U atlng signal levels on elements of a neighbor

servin ce a
arrier eams Cils%m a dormant time slot, the NCB list including all
ﬁe‘?&ﬁb@?@ﬁ%@@ﬁ%é]’ﬂ@%@n@ VRS ampeihe HRkATsaasHRg, and
updatingreidiednieshdiongs tbetiverid frdme, she\Wd Rikfidifgams (SCB) list in a

doma SV SO DS KO e
(BCCI—f) carxger ang] %ﬁ?} é]§§ﬁ peam comb{]na tions; g
if there is a new strongest element in the SCB list, the WTRU changing an

active beam to the new strongest element in the SCB list;

if the current frame belongs to the FN frame, the WTRU measuring, and
updating, signal levels on elements of a neighbor carrier/beams (NCB) list in a
dormant time slot, the NCB list including all neighbor cell BCCH carriers and
WTRU SBSA beam combinations;

if the current frame belongs to the FB frame, the WTRU finding a
predetermined number of strongest elements in the NCB list; and

if there is a new element among the predetermined number of strongest
elements in the NCB list, the WIRU decoding a BSIC of the new element.

5. The method of claim 4 wherein the WTRU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on the

BCCH of the serving cell.
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elements in the NCB list, the WTRU decoding a BSIC of the new element.
5. The method of claim 4 wherein the WTRU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on
the BCCH of the serving cell. -22 6. The method of claim 4 wherein the
WTRU decodes the BSIC on the new element in the NCB list only on a
synchronization frame on the BCCH of the neighbor cells. 7. A method for

geam e essuerenyn Akl A r POBE 1t s

new elemtvaricad thiatdl (el iol %Mm@mmm@@tmvf@ﬂmwnéréhe£CCH of the
neighb¥r@l@ss transmit/receive unit (WTRU) uses a subscriber based smart
antenna (SBSA), the method comprising: a WTRU determining whether a
current frame is an FS frame, an FN frame or an FB frame, the FS frame

being A mastbadlmdaaimisle digmpronns sunRTgeps IR Han dard for
mobile heingrauifend dar (GEMUripiglzadi gaakiso maal e ighrboresel GRS thedeBenhanced

data r:IE@r?@rt@I%lg[s%(I{%%‘ngﬁr(%??@?%%l%g@.%?ﬁﬁé@ﬂ@ﬁ%%f%%P&ggs(%%@ﬂﬁ/recewe
unit @@ﬁﬁ%e% mﬁﬁﬁ%@é rinBASH ga%ﬁaﬁaﬁe&gé%% é?h%nfgethﬂd

comprisfggserving carrier/boeams (SCB) list in a dormant time slot, the SCB list

Aoty allseningreelvBraadsast-eontiol ehaneels (ﬁ@ﬁﬁr&aﬂ&eraaﬁm frame
or an f‘%TfRé’@SﬁB%fg‘ v '”a“ongﬂr'l‘;gc‘éﬁa‘%”&%re‘t fs@ﬁre%g%%%% {95he F J O?ervmg

measuring an Ing, signa elemen
cell, thg K FEssredmeRETIRGIT FBRASHTIAS SIERMdIE [RBEAEhEmg ]l and

the FBnRighiobeelkBCEHheafiededbitiagureatdrameihelnhgs ity tbedeRBBINN. of the
servm%\?:g YV'l;ﬁL{ﬁggll& Iga(ﬁr%gﬁtermlned number of strongest elements in the
st; If there Is"a new i)ement amon&#&ﬁredet \ﬁ mber of
Ry ssrTeRMEAR 1 bRIPRES 119, the Rtolf & Bropaing and
updatm@rrmgluadntbﬁalseml|%@m@roﬁg@ss@temgnt:mtmge}ﬁmst@lﬁ&) list in a
dormarf¥ TRY: dgseding SC@SIIi@i:QBénfd@ﬁg" SRYesIE @H%ME@S’@&%E@I channel

mocH SRS PG S5 5, e fewstiongest element n the SCE st
if the current frame belongs to the FN frame, the WTRU measuring, and

updating, signal levels on elements of a neighbor carrier (NC) list in a dormant time

slot, the NC list including all neighbor cell BCCH carriers;
if the current frame belongs to the FB frame, the WTRU finding a

predetermined number of strongest elements in the NC list;

if there is a new element among the predetermined number of strongest
elements in the NC list, the WI'RU decoding a BSIC of the new element; and

if there is a new strongest element in the SCB list, the WIRU 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.

8. The method of claim 7 wherein the WT'RU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on the
BCCH of the serving cell.
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8. The method of claim 7 wherein the WTRU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on
the BCCH of the serving cell. -23 9. The method of claim 7 wherein the
WTRU decodes the BSIC on the new element in the NC list only on a
synchronization frame on the BCCH of the neighbor cells. 10. A method
for beam selection and measurement in a global standard for mobile

com ication (GSM), global packet radip seryj (GPRS), and

ErnantB8 AL ePlol e ST BI (LR MLk SAE AL A BSTC on the
new elsvirgigsmtrdrs it dicdivalunin(W FRWhusatzazopstres hasédeseit H of the
neighbdignga (SBSA), the method comprising: a WTRU determining whether a

current frame is an FS frame, an FN frame or an FB frame, the FS frame
being a frame for measuring a signal from a serving rt. cell, the FN frame

I0eing 4 Mo i dLam g actighanO M eAEIGHBERE ARt hpkstandard for
mobile f&aambﬁ_imgmﬁﬁa@stdr),dgmmm@a:has&mhﬁmMﬁMG@HﬁBSkﬁ) ohhanced
data ra%ef$§eme th%%lv{,/%{%ﬁb&ﬂ%@gﬁg{ﬁ%mziﬁ#fé?ﬂtﬁf%%@@éoﬂ%mnﬁmentgceive

. , uring, u ing, Si

unit (@@ vﬁﬂ@eéaﬁieﬁﬁgﬁﬁ%%créﬁ insﬁ%‘( rn%&ﬁ?gﬁrﬂ% s%l SiHe s ERgspethod

comprisnefuding all serving cell broadcast control channel (BCCH) carrier and
aVWf*MSC Sla&éﬁeﬁﬁhgommr'] REpRS¢iiRee ﬂﬁab@déeié{ SHONGEBHAIBMANTEN frame

B list, t TRU ¢hanging.an._active beam to the new strengest .

or an TG e e PHRE BSOS 8 ST R0HTR sorving

cell, the\ER frareasheing, andagpiithgeigHaine isign eldimenta srashbensel, and

the FBdasiies (eG)dist fraartoriadtdidinslothize MEtishindkiding aldei@SIah) of the

servin CceelilBa(;ig %a{lrégé%ﬂgyk%ﬁy_rrent frame belongs to the FB frame_, the
TRU Ing a predetermined number of strong in the NC

i In r est elem rﬁs

ifictha el e R Ay oRFR e éhﬁfggtﬁgwdé%m\?ﬁ“éﬁ uiBesyrne, and
updatirgtrosigest]! dleraknterindlenNGtiistfttre YeTRtEdeceodirgle 884C(6(1Be hisiv in a
dormarfl¢MeNt14d - tHaequeihed of dalmhi0wheraimthe MY HRLAe£ademiBe] channel

(BCCH?CSB!I(‘%:I((%? Etirlll% WTRU SBSA beam combinations;

if there is a new strongest element in the SCB list, the WI'RU changing an
active beam to the new strongest element in the SCB list;

if the current frame belongs to the FN frame, the WIRU measuring, and
updating, signal levels on elements of a neighbor carrier (NC) list in a dormant time

slot, the NC list including all neighbor cell BCCH carriers;
if the current frame belongs to the FB frame, the WTRU finding a

predetermined number of strongest elements in the NC list; and
if there is a new element among the predetermined number of strongest

elements in the NC list, the WTRU decoding a BSIC of the new element.

11.  The method of claim 10 wherein the WIRU decodes the BSIC on the
new strongest element in the SCB list only on a synchronization frame on the
BCCH of the serving cell.

12.  The method of claim 10 wherein the WTRU decodes the BSIC on the
new element in the NC list only on a synchronization frame on the BCCH of the

neighbor cells.
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new strongest element in the SCB list only on a synchronization frame on

the BCCH of the serving cell. 12. The method of claim 10 wherein the

WTRU decodes the BSIC on the new element in the NC list only on a

synchronization frame on the BCCH of the neighbor cells. -24 13. A

wireless transmit/receive unit (WTRU) for beam selection and

measurement in a global standard for mobile communication (GSM),

global packet radio services (GPRS), and enhanced data rate for GSM

evolution (EDGE) network, the WTRU comprising: a subscriber based

Sthart dnternel¢SB Srarfemgeresatig HiplurAWT &bk ders; baaransedivéion and
measuf@fﬂé@ﬂﬂimiﬁiWﬂ seseilang fozignabilia tbe HRBAcaRib8ATSME BB BHItpacket

radio se?érfrem@%% Contrgﬂ %ﬂﬂgnocfe@(?ig Htr?%% ?(f)rb e%%?u@ 5P nﬁﬂ ) network,

er is configured to determine whether a current rame
the WELLLcomptimiBsan FN frame or an FB frame, the FS frame being a frame
dosuheasbeind e sigaaldromodesenaitg BBl) the M érarmia peinduerfldtpe foreams;

m%%%ﬂé‘ﬂr&%@ Bl ANE dé,gg'ﬁgrr%@&@ﬂ @@1&1@31&\?}@@}{%951 @S@,ﬁrame
dec abase s t|o entity code (E I% he S rvm Ig
R ARIHEE 08 TP LTS e BATbIBE R e e Ehfns; and
@ﬁ@ﬂip@i&w; %@T&Fkﬂéﬁs@ﬁ%ﬁ@éﬂﬁs@ﬁ@g@wﬁl@Ct:arrler/beams (SCB)
list in algermpanktintetsler, sha:BCRiistinmiuding @Eﬁﬁ%ﬂﬁg Gl Proaseast or an
FB fra ContE%I Cp'%nﬂ% %b%%}r%cgrﬂ%m%n%%[v eall‘élﬁB > ab%}a m a%lltrl]eaél%gls'ﬁflg cell,

e curre frame stot

rame, measure,
the F 1@3&@@ m@gp@ghgarcm}h #d the FB
frame MBgﬁdﬁ;ethfel‘ﬂ@Bibsbdlnlgldldgaaﬂ peigloidaltBE cid edBRIC poflithe serving
cell andRRY Ib@eqfn combinations; if the current frame belongs to the FB

frame,. |n redétermined n mber of stron (ge%s elements in the NCB

list, if %s YTiEhte a?ﬁé%t i ?31% MEd MfABLrorand update,
signal bimﬂx@@st elements ipftheshiOBistadetodecaBS IS ORthE shew eldmengnt time
slot, thawUhtngta ieRaRW allonRgesh £lementdadhe:beR lish desrA81 AR FIPRarrier

and WTRU SBSA beam combinations;
if the current frame belongs to the FN frame, measure, and update,

signal levels on elements of a neighbor carrier/beams (NCB) list in a dormant time
slot, the NCB list including all neighbor cell BCCH carriers and WTRU SBSA beam

combinations;
if the current frame belongs to the FB frame, find a predetermined

number of strongest elements in the NCB list, if there is a new element among the
predetermined number of strongest elements in the NCB list, decode a BSIC of the

new element, and
if there is a new strongest element in the SCB list, decode a BSIC on

the new strongest element in the SCB list and set an active beam to the new

strongest element in the SCB list.

14. The WTRU of claim 13 wherein the BSIC is decoded on the new
strongest element in the SCB list only on a synchronization frame on the BCCH of

the serving cell.
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the new strongest element in the SCB list and set an active beam to the
new strongest element in the SCB list. 14. The WTRU of claim 13
wherein the BSIC is decoded on the new strongest element in the SCB
list only on a synchronization frame on the BCCH of the serving cell. -25
15. The WTRU of claim 13 wherein the BSIC is decoded on the new
element in the NCB list only on a synchronization frame on the BCCH of

the neighbor cells. 16. A wireless transmit/recel it (WTRU) for bea

@Iectﬁf’a%f[‘ﬁlgagéré‘m i Y %’éﬂ@taﬂ%%r%%ﬁm’&bﬁj@mge on the new
elementdmnbeitaidh SIS ylobalkpagkehremiicademices (GPRS i nd3CCH of the
neighbdihaiced data rate for GSM evolution (EDGE) network, the WTRU

comprising: a subscriber based smart antenna (SBSA) for generating a

plurality of beams; a transceiver for transmitting and receiving a signal via

e SESAYInebesm Ewesmat(iseadiesaiing W té%né’%?%esﬁi?ﬂé and
measureheams; agtblsCentrabdendviereiolifie contralleriis tionfiguBid Xoglobal packet

radio seggﬁrgée@@ggﬁ;%w&ﬂ&tﬁ@éé&a&mg&%f@m AN BAMSIG RS feBvork,

. rame being a frame for measuring a signal from a serving
the WTE] comPENIR&me being a frame for measuring a signal from a neighbor
aceitibamileheliaBe drame eimden frafiEFo Ad éeo gimp nabtze swhionltymfipeams;
46 (BRIE) fithesaningisshanddhaveighbersall vihe s wrsmiframe
blfc?lorg\(gs to the FS tragne, measure, $ggllﬁ1 %tgé Sti% gl I?vleéi.gngggentss and
TP R;ﬁled%ﬁ]éﬁg IME(SCH fistiAa dormart time Psfof the SCE TS
arolidivideal sbanpipddipmeidedor ds eBPEEsAIABCCH) carrier and
WTRU B34 e arh sampbinaiienshif there iksanelSsfrangesie [PNehaife or an
the SCBist. change an acti e str ent in ik
P franld P S B MR 10 Bl e RO s cel,

the FN frabeinmal fere &t snsasntios: a Herbbraaaiamishhng wibgpfsthe FB
frame Heiaglarfanictifoe delosding NGB disstatiadingealtigigbdbo BEIBCEhe serving

cell ancfa&@'%{éigﬂﬂo%éﬁy SBSA beam combinations;

if the current frame belongs to the FS frame, measure, and update,
signal levels on elements of a serving carrier/beams (SCB) list in a dormant time
slot, the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations;

if there is a new strongest element in the SCB list, change an active
beam to the new strongest element in the SCB list;

if the current frame belongs to the FIN frame, measure, and update,
signal levels on elements of a neighbor carrier/beams (NCB) list in a dormant time
slot, the NCB list including all neighbor cell BCCH carriers and WTRU SBSA beam
combinations;

if the current frame belongs to the FB frame, find a predetermihed
number of strongest elements in the NCB list; and

if there is a new element among the predetermined number of
strongest elements in the NCB list, decode a BSIC of the new element.

17. The WTRU of claim 16 wherein the BSIC is decoded on the new
strongest element in the SCB list only on a synchronization frame on the BCCH of

the serving cell.
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if the current frame belongs to the FB frame, find a predetermined

number of strongest elements in the NCB list; and if there is a new

element among the predetermined number of strongest elements in the

NCB list, decode a BSIC of the new element. 17. The WTRU of claim 16

wherein the BSIC is decoded on the new strongest element in the SCB

list only on a synchronization frame on the BCCH of the serving cell. -26

18. The WTRU of claim 16 wherein the BSIC is decoded on the new

element in the NCB list only on a synchronization frame on the BCCH of

tRe ndiiebdVERIS. 0. Aanirelbsviagsnnt/ teceidSUNit QNIRWddr beathe new
elemen$CIBCHAR ANdRMEASHERAeH iR asglabalsiandasd famRbdR the BCCH of the
neighbglgrréﬁgnlcatlon (GSM), global packet radio services (GPRS), and

&nfi@nted data rate for GSM evolution (EDGE) network, the WTRU

comprising: a subscriber based smart antenna (SBSA) for generating a

Hurality ofyhedess; @4ranstgivecfos trangmipRUY reeeiving:a sigRativia and
measufR SR £ HERN SECHNGANLIoSISRIBAARRATIBANeE e BIPpacket

eams; and a contro wherein the controller is configure

radio searigtRiHaRHeERA ERRRREGh AR RS HEM SHOERPRaHE JEER ragwork,
the WtdheottherE&frame being a frame for measuring a signal from a serving
£ellndba i fane beine aframadosmsasudp g Sgngh o R RS beams;
cell, and the EB {rame b%ng a frame far dr?CO |rr1%xa base%ﬁtaﬁgﬁl entity
%g%?&fégr@féﬂhgaee%%gl KRR e GO, TP eurfeRt frame
hbfongsteatiar Siithine shreasiger hadmppdarae sidhs Bverion efdwems and
aoéc?lfj@m@gﬁ aaféiﬁih&aﬁ@badﬁ?&lémérb@@m@mme slot, the SCB I(;st
includi rvin roadcast rol chann CH) carrj n
TR Y el 8 Eaeh USSR, B o
FB framgnidendta Juperaheinsuadrasgnionaversynisg mengnsl Sramghissrving cell,
the FNdasries eGgist fmemddimant dineislpt thignhlfistirnchudizighalt oeihlbot the FB
frame Eeqﬁdgg%_mr@&r%éamr@H%ﬁé@%ﬁﬂ%@ﬁéﬁ}%&%@r@ BPHR serving

cell ancP tr;ﬁeergg{gﬂggxq cell;

if the current frame belongs to the 'S frame, measure, and update,

signal levels on elements of a serving carrier/beams (SCB) list in a dormant time
slot, the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations; _

if the current frame belongs to the FN frame, measure, and update,
signal levels on elements of a neighbor carrier (NC) list in a dormant time slot, the
NC list including all neighbor cell BCCH carriers;

if the current frame belongs to the FB frame, find a predetermined
number of strongest elements in the NC list, if there is a new element among the
predetermined number of strongest elements in the NC list, decode a BSIC of the
new element, and

if there is a new strongest element in the SCB list, decode a BSIC on
the new strongest element in the SCB list and set an active beam to the new

strongest element in the SCB list.
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number of strongest elements in the NC list, if there is a new element
among the predetermined number of strongest elements in the NC list,
decode a BSIC of the new element, and if there is a new strongest
element in the SCB list, decode a BSIC on the new strongest element in
the SCB list and set an active beam to the new strongest element in the
SCB list. -27 20. The WTRU of claim 19 wherein the BSIC is decoded on

the ne nt in the SCB list only ynchronization

Hhme g %’&S@ﬁ@ @er%g’v Te5t ks WHRUIS! RRRAGE on the new
strongeghereimeng BStbeSdds didoodythe mesy ralbnant i tve fii@ristoonbheB&LCH of
the Se&yﬁgmgm_ization frame on the BCCH of the neighbor cells. 22. A wireless

transmit/receive unit (WTRU) for beam selection and measurement in a
global standard for mobile communication (GSM), global packet radio

drvicesh PRBUand shnbncdd gaheraie fbhe dritieerpdpben the new
elemerteinotke INOMIR Whadmplisingsarnshibsatibel haskd smashanien@CCH of the
nelghb@%@lfg for generating a plurality of beams; a transceiver for transmitting
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, wherein the
2antrolferieudnfig ureanendidleentne wineth e VH Cllienfdrarbedsamsdlsetion and

measufEMSHAH Fé\lgi@amleé%aﬁaal%@ fb@%ﬁﬂ% hE&{@mﬁ&ﬁml&(@sm folobal packet
measuri nal from a ser e t
- radio Seré%cseusnﬁgf? gnaﬂ %lromha nelg or ce tlﬁg&gevf?ar&g) Eeﬁﬁﬁksﬁﬁ%twork

the WEBL{eesthtis@®ase station identity code (BSIC) of the serving cell and
MB@tgﬁimfm&dfghm@u HAbS NS BSlan gsrigaher FSr{ppmplunghsH iF beams;

| ' CB
?Ef’f‘n“%g R e

Ehefties weEfy ééﬁ?é’rn&r?db\ﬁf’m@%%ﬂ feam! B&ﬁlb‘iﬁéﬁ&%‘@ﬁs and
armntmﬁmewlsemmgetbtememnﬂmm&ﬁ&mmdctmnge an active beam

to the pew,SHANORH&RPENLNHREISEEISts an FS frame, an FN frame or an

B frame, the FS frame being a frame for measuring a signal from a serving cell,
the FIN frame being a frame for measuring a signal from a neighbor cell, and the FB
frame being a frame for decoding a base station identity code (BSIC) of the serving
cell and the neighbor cell;

if the current frame belongs to the FS frame, measure, and update,
signal levels on elements of a serving carrier/beams (SCB) list in a dormant time
slot, the SCB list including all serving cell broadcast control channel (BCCH) carrier
and WTRU SBSA beam combinations;

if there is a new strongest element in the SCB list, change an active
beam to the new strongest element in the SCB list;

" if the current frame belongs to the FN frame, measure, and update,
signal levels on elements of a neighbor carrier (NC) list in a dormant time slot, the
NC list including all neighbor cell BCCH carriers;

if the current frame belongs to the FB frame, find a predetermined
number of strongest elements in the NC list; and

if there is a new eclement among the predetermined number of
strongest elements in the NC list, decode a BSIC of the new element.
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if the current frame belongs to the FN frame, measure, and update, signal
levels on elements of a neighbor carrier (NC) list in a dormant time slot,
the NC list including all neighbor cell BCCH carriers; if the current frame
belongs to the FB frame, find a predetermined number of strongest
elements in the NC list; and if there is a new element among the
predetermined number of strongest elements in the NC list, decode a
SIC of the WTR 22 wherein the
C ek et ﬁ&%‘f@éﬁe i il SEE Ry O dbe new
Strong@yn@mﬂzauortharﬁ@deﬁte@hm@f s:hetréenmmmzﬁaﬁmeowfﬁﬁJBECH of

the seréi@ic28 wherein the BSIC is decoded on the new element in the NC list
only on a synchronization frame on the BCCH of the neighbor cells. -29

24.  The WTRU of claim 22 wherein the BSIC is decoded on the new
element in the NC list only on a synchronization frame on the BCCH of the

neighbor cells.
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