[001] METHOD AND APPARATUS FOR UTI LI ZI NG A DI RECTI ONAL

BEAM ANTENNA | N A W RELESS TRANSM T/ RECEI VE UNI T [ 002]
woOheisDse¥s9 | NVENTI ON [ 003] The present inventi ORCTAIS2004/039598

related to a wirel ess communi cation system More

particularly, the present invention is a nmethod and

[eppar METHGOD ANDIARPARATUSFOREH INFANCGHA ITBIRECTHONAL

ant enNBEAM ANTERNES $NtA WIRRIESS TRANSMIT/REVAR®E UNIT
operating in a cellular network. The present invention

IS applicable to any wirel ess conmmuni cati on system
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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.

[006] Directivity of the antenna in a WTRU can also provide a 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 margin
improvement, thereby allowing the WTRU 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 requires decisive

reference to the signal level measurements on each of the directional beams in
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[007] The use of a directional antenna at a WIRU

requi res decisive reference to the signal |evel
worasisesent s on each of the directional beanmsPCH/US2004/039598

-1-order to select the best directional node of the
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@ }ched beam ant enna and gsehgsisgyhe direction having
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slots available in the GSM system, leaving six inactive timeslots.

[010] The signal measurement in each directional mode can be formed
from the total received 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
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 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 technique
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thereby reducing the tinme required to devel op a beam

sel ection decision. [011] Alternatively, the signal
wquedsiosyser carrier-to-interference ratio (Cl RpCofuskina/039598
signal received fromdifferent directional nodes of
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detai |l ed understanding of. the invention may be had
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di ment, gi t
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antenna in_a U of the systemof Figure 1 _
[016] Figure 1 is a diagram of a wireless communication system operating

in accordance with the present invention;
[017] Figure 2 is a flow diagram of a process for utilizing a directional

beam antenna in a WTRU 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;
[019] Figure 4 is a block diagram of a WITRU 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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[ 18] Figure 3 is an exenplary directional beam

pattern generated by the WIRU of the system of Figure
wWa20(50EH99 Fi gure 4 is a bl ock di agram of a WIRBCT/US2004/039598

configured to utilize a directional beam antenna in

the systemof Figure 1; [020] Figures 5 and 6 are tine
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[029] The steering algorithm in accordance with the present invention
provides an approach for éteering 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 typically 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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networ k. This approach can be acconplished within the

current GSM GPRS/ EDGE st andards and depl oyed in
wexiastiosesyo net wor ks, al t hough the present i nvenPCoOUS2®4/039598

not limted to those standards. [030] The present

i nvention cones into operation after a handset has
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088hsi t i o'Wheypdrfeeneng seceived bewermeasusrmentsof deighbemngells 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.

[034] 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 WTRUs 102... and base stations 104.... A
coverage region of the wireless communication system 100 is divided into a

plurality of cells 1064... Each cell 106..c is covered by a respective base station



switching unit(s). [033] Wen perform ng received

power neasurenents of neighbor cells for handoff
wdeeisgisers, the WIRU may be restricted to the PCT/US2004/039598

omi -directional antenna. This provi des consi stent

rel ative signal strength neasurenents of neighboring
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must perform periodi c nmeasurenents of o
step 202, the WTRU 102, registers with the wireless communication system 100.

In order to perform physical measurements, the WTRU 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 broadcast common
control channel (BCCH) (step 204). The messages transmitted via the pilot
channel 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 directions (step 206).
[038]. . In step 208, the WITRU 102, selects a beam from the direction
having the best signal quality. In selecting the best directional beam, the WTRU
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the signal quality in each position of the beam

pattern. [037] Figure 2 is a flow diagrami ncl udi ng
woridswdossh eps of a process 200 for utilizing arPCT/US2004/039598

directi onal beam antenna in a WIRU, for exanple WRU
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S a t
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iR Eerahly ReRs AT SSH 3 reqeReedotighals rongih iagig SD) or a

i @r-%& bhibPreR8Ilch 2417 ([OIR) TRAHIG R M ste P8It BtheR p@h&meters may
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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 pattern generated
by the WITRU 102,. In this example, the WTRU 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 predeterm ned threshold, the WIRU 102 mai nt ai ns
the current beamdirection (step 216) and continues to
waoumistosesdp he qual ity of the current beam di r ecPComusS2@md39598
the process returns to step 210. The threshold can be
a predetermned signal quality, signal strength, or
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Psit8std, @A Surtf arfPil 88ch HHe&SoNMthE sﬁgﬂdllqwaﬁty Rendabured. The
woul d realize that alt hough there are

conimlbr 440 eompares the sleapuresnegiaasilinamd @eiqwés g dirgetden baving

B ) S PO e ko

MERY ohOdiffenal tupl@stianssisa boiwertichlzaorder, €elgi,oneh @ntlecinaise or

ca8 B Ao ERRE e SRR Lo EB egie g destion of

{13 bvidut 85RL VigHaP 'aﬁﬂ"ﬁleﬁ thd 19 JosRBs either side of the position
receiver/transmtter 404 into the baseband processor

hgng hbe preyiawsresbsiganl map be FhlecirdSehmedsprenrant sand soen. A
I11 Ry of the received signal.

h I
Ta(?ﬁurﬁecilgh}?:%%y%&&c%p&n I's switched anong a plurality

Pi5pr edet gy dgointdnieatioh betvsaenithe WTRU lﬂﬁdamdlt}ﬁa&@hwng cell 106,
direction, the signal quality is. nmeasured,
isararfasmedr afherpsteeipg pasanteanada dhe srleste @§‘%ﬂt%°§ aHyring the

éo%rﬁﬁhﬁ:a@ioﬂ! fh%‘%()h%ll&%’im&nstanﬂy 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. Signal quality is then compared in the tV\TO
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 WTRU 102, may utilize the omni-directional beam at the
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t he highest signal quality. It should be noted that
t he nmeasurenents need not be nade on different
weoaeistosesss in a particular order, (e.g., such RET/US2004/039598
cl ockwi se or counter-clockw se). For exanple, the
measurenents may begin in the direction of the
imm/li m@strdﬂé&i vaitly thk "newdrk faad folnehambvpmsbiet\ivems cells. For

osition havi.n evi ous .best

amghisee a5 TBERGE @IS t onehsu e HRUAL AR "SiShgRY Sols. An
Jrﬁﬂpﬁi‘é&ﬁﬁﬁpﬁea%?r&h&e% cBEsiABRY teBtlived SRl strength measurements
comruni cati on between the WIRU 102 and the serving
afaleight@singcepe thaf mem a@pe@r afsdléfemn#gmgiﬁsaﬁta@ﬁﬁal t o the

cted directi h
@ghfr ol | erg ag}g ﬁ%l% Iﬂgtrsrttg n%t%?ég% Eﬁg%hga na ua1 i ?ﬂferent
Reqidihey); prioe bé ni@a&mlﬂg t}m:qualny ofuntly clefrarelithe W' ’]Z\Rélhhﬁﬁt tune

the sjignal qualjty has, dropped bel pre ned
ntwgwsrquupe% fot %ﬁéamegﬁ%ﬁquaa%}f wtegivﬂﬁhew?ld triakes arurt 250
Qﬁc e %‘&&Wa@ﬂef‘ﬁé@%xﬁy,%ﬁ%’e&su he channel

the m danbl e containing a known data
@uaﬂxtg mtself takesep@tih‘apsl 2p mmomemnldec Hemwe,cihe tithe rempdreddto tune

[ t
&2 fosfive (A ERER el iE el Pk 8PS borf] B hfed to
ﬁeﬂsdxe%@qaaﬁfymcﬁe@haﬁmmes whi ch direction provi des
a better signal quality. [047] A WIRU 102 maé al so

©48F i gur edsshoyane Fa&r@eﬁﬁa@  the GaM/GERSER Ewstpﬁéapphes

R bbb 5, i3 M L

dfan Huﬁrtrh)mmemnaﬂl the. T]FM'A frandovbr acdolnéaMEthitthhe hagsent
of ne| hbor cel

.to neas naI
ARG EaREIE HEHAl BeboTaBETORLT Y anee] v fised period
éﬂt&%let§5ﬁ£&&t§hrﬁeﬂﬁw&{m@h§smwﬁmg‘h@%mg cel I's that
appear at different angles of arrival. [048] Since
85Bh col | TheafiBA mesAuzerents doepaciRibegmnmve| to l’? R@rformed

r )
b 800 LB ee P A e TR 1, g The
54%8 ysnpariéd id Qévided nmtara f;ﬂmmhbylmf pised fdaymtelasm*enmlnlts For
It t kes boug 250 conds 1%% tune tqQ each

Ry HrihEeR RS, R wh 16 ReRdh and ArepmnirTeponal

hda), Br% aitf&ﬁ ttH@ 5h8 Bﬁ,ls?prérf&lcifl Q88 ¢RRE Slot iediCfledtinto $HrEE parts
require o tune
for gleasurement 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 measurement is averaged over 23.5 ps
(6.4 bits) as shown in calculation below.

Left beam average period = (173.5 - 150)*13 /48 = 6.4 bits, i.e., (e40
~ e46, see Figure 8).



the receive carrier frequency is a substantial part of

the total tine needed to neasure the quality of each
wohesns0899[ 049] As shown in Figures 5 and 6, tReT/US2004/039598

GSM GPRS/ EDGE system applies a constant power

(commanded power) tine mask for a fixed 542. 8ns

(useful pOmi-diteckionat beam nuersge psiiod =i(h73.he- THOMA3 /48 = 6.4

f.rane. 15 ac dance with the present invention, the
blgscéevé?&s ﬁ&r measurenents are averaged over a fixed
period af thttﬂéani awiag@ brigtbe (19%.7 L N80 e B, $13QW) * 13/
in Figure %50] The SBSA nmeasurenents for each beam

43 = tlotpéep&ti0GrnetlQref erably only in the useful part
[‘9%2 he buy erﬁa&‘?%kﬁ?q ﬂﬁ!hﬁau 1'% R%rela caErb(qséﬁgn?eagﬁred ona
arts tor

od is to a plura
peraine sloebiass. Fothiewapythe SHIA bdmmmebaamsmen(c ghali bmcheduled
omni -.di rectional , bea

am | eft beam and..a ir
ﬁgﬁaat%ﬁ@nswesu%e Frsfio Bram Osﬂ@ Pﬁﬁ%ﬂgﬁ sba?%éﬂj. @ﬂ%wlongs

{HIIBSA b@&ml%lécﬁoﬁ YerioB 2D 1RARE: tBE rédpRwRe tithdtolHvErohment
Dur i n% each phase there are two stages. The first
vy

§hr¢e£oldan dhafceregfvleg grampln for neasur errent
owed act ual enent nd W
ﬁ?.gétre 7 Bb SRR ed AT HERP L DA e B Buhlbation
Ig-%tg/vbrlaﬁﬁls_ﬂ pbrfbak ehanﬂél(ilu’a‘ﬁei ﬂﬂiﬁsﬁﬁfnﬁ?ﬁs ﬂnﬁa;e%@ﬁan bf €he active
o transie s in Figur n the foregoing
n@ \ﬁ% RUSt al%&gﬂfﬁrﬁﬂgalﬁ%m unetipngpermaliyperfosped by
P SBRM AR EYGR Qnotﬁ%clii‘m@ e "”I'He”i?x%§éﬂteﬁi%@flt1b§ provides a

averaged over 23.5 ns (6.4 bits) as shown In
meathod| fat chmm@é Qoality weasuyements/for &S peudhothat the ?xﬁeﬁerence

1 *13/ 48 6 4 bi ee Fi.

St the Sersil Gioktigns ol e GulieRbSAhGE IR Sl

059) * 13 / #Rereafferdtliy fr8serit-iBvent{@SPiltheakdlainbll @hith ﬂéﬁﬁﬂhae to
average period = (195.7- 150 - 577 * 10% 34.2)* 13 /

arg exaBpls YWELRY cenfigpeadcty gengrpie) thrpe hopmay parighi peanya left
lﬁég%vdsn\%t‘) : ’2??33“%?'% tﬂﬁ%ﬁﬁ'yﬁ%w@@ex’é@g%&xgcg %8 hofed’at this is
pressied embnts shakbhmpde.sThe WITBU 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:
[056] 1) Neighbor Carriers (NC) - This is a list of the BCCH carriers of the
neighboring cells that the WTRU obtains from reading the BCCH channel of its
serving celf. It is assumed that 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 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.

-10-



alternately on consecutive radio franes of the
nmeasured channel. This prolongs the SBSA beam
weeb®dasion peri od and reduces the response ti MeCT/US2004/039598
envi ronment change by threefold in the foregoing
exanpl e. [053] An SBSA- equi pped WIRU operating within
fobe] cormuBb N&ig’hhbr WakvierdBearas (WEB) oBack hasinbdr ¢fubld list is a

neasur e for, se i on.of .t actjve peam, a
Wgue fOr8 I 806@9? iﬁﬁlﬁgﬁm@ﬁén ?femlg] P T ﬁﬂ@m{kdBéK beam
([?_ FQEE &r R¥nA-Rfdcfibn & ! THRM RS/ %xﬁ&ﬁbla%dqﬁ'&enoted by:

present 1 nvention provides a nethod for channel

NG& F {iSIQﬁHstﬁan@Q 2k 02RsBSA B2, HNIhdNRi he

rfere r functy ons s qe s
10BHF oresy e e NEBR TO9rtSIEGRER RONCED, o This, gt is
dnheteBted By aétiant dlbmbatxpha NGRIliv dcbord&fgibehe &gh@l level
an exarrpl e WIRU configured to _generate three beamnms

¢ 'Qj‘ﬁ CBErigH/baRTE BAiT. BBilistakas AN cLmeRtAiRAds deRaledryAaNCB.
EER: eg(le' thetiihd! REdRFONON 1sttﬂb§1ei§xb‘35' WNBEL Wi the

may generate an
MQmIthfgirésthgna]davéit ngs of the present invention shall

lﬁ?}hlobe Cogiggﬁﬁdg E(?ﬁgger)ﬁ?g] ! e& on EXE}E gl{]etqllﬁeu' c?fr this cell is a

&ﬁhh@%mlmmrdfmhé mﬂt c@rr@ér dfehé g¥ring E81Bdnd hn SBSA beam
Nei ghbor Carriers - This is a list of the BCCH

@eftruights of omm,rdwepfgﬂwé} iThds setihas threg elementsrangl islemoked by:
é@ganﬁédgﬁ?ﬁhﬂe BCCH channel of its serving cell. It

i S as t ' there are N carriers in this |ist
[@émpt ed by) Thoe T{lf | Thefd2crementingtimpOBY]s udpd & alwica ping-pong

i ghbor. Carri s,.li I'S.constructe
SReE T Rt NRE AR AT Do Bl e Fhe SPT & BT i feiched, this
#30ab ihR¥Rlzed ito 8F1_MAX! | RftePINERLLIPE bBAGNISNRHBEHAA! i hkes
carrier measured on the omi-directional beam This

T1 M AK=scondedhefeneghe gimexid 1 gelsdogerntlde asfiverieam esam only be
1%%£8§%Fn§%1&pe(pbor Carriers/Beans (NCB) - Each

|st is a uni que conbi nati on of one of
Be] carri ) Subgets ifraieéginiibe sloviissediated norﬁBSAhbﬂﬂéh(SACCH)

(I ef right, or omni-directiona Thi s I|
@P@ﬁ}éﬁl‘%ﬁ%‘ﬁﬂs ZF hfemsREYement meced)u{f?ﬁ tgpept La Pﬁ,%alftz‘tﬁ each
égéCI-f gl%ck.’Ea{cN%Aé@h p1bdonsists 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 carriers/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).

A11-



[059] 4) Ordered Neighbor Carriers/Beans (ONCB) - This

list is constructed by ordering the elenents in the
woleB)slosetv9 accordi ng to the signal | evel of eacRCT/US2004/039598

carrier/beampair. This list has 3N elenents and is

denoted by ONCB. For exanple, the second el enment of

[aBIB | s t ThedS sgfbbetns aeshbédmﬁthe/\l(ldﬂ‘mm&ememdluﬁngwmﬂnhe

| evel rier/B
engiresJhb efaal it on ShEBCTH el thE e Simesel.
[bbs] BCCH a@k TNesuldet Ii@e 38h36t RItHE100 PDNL T2 RRSAUPRA Which
1éleeft right, or omi-directi onaB_&@ This set has three

SWERUsmeneies thiesignablengt ongte BCCHwarriprof thR)nR}ghbor cells.
&l 6 he
P88Evor o JHRPrbissA OE REEREP LA fES b 118 10 58s 100

BRavelatb exboEniinbenof dlw@ehtim F'S andi PN Hed, dési@nsparameter.
tiner is_jnitialized tl Q T1 MAX. After the actlvFehbeam

Making the Flistilaraen resulte in goxe Leguepismprsusementsol the B CH of
tﬁ? G54 shd o112 8 dkind NGBS é’lﬁ)sgﬁ%maﬂ%‘i‘ RBbts b8 H@@%Qquent

en is zero [062] 7) Subsets of frames in the sl
msanuenents afdhe BSICH bitheateiglgnacells.bR dekoties tlae rartmﬂsfy)le size

msnt edures repeat at the start of
Oé?glg]g;%g} ‘%raﬁﬁ SACCH bl ock consists of 104
[oeTsecut i meE%&aamsazagesimn ol LISTSIZE, Shé@ILISTHZE is
frames are shown in Flgure 9 since the other 52 franes

theausnharof thaelementrdnit gf%fe%aeg bstsy @ﬁéa%cbe%r@nﬁwmeraﬁon
o b oo B B eb R 1 IASTSLIRE b BT e of e st

Frdxfnaeh drse, thé Gfddxr @mﬂmka veluzs ﬁtrolna ﬂ) lte LIST SIkasHa¢ingmbodiment
I I / 04
Jordivg dh A Ten e dB TRRY Sl bt Stk Batiel ess 104 fomes
[@ggEhown malﬁrgwlﬁb&i,lmaﬂﬂfo@a@lmmn& é@é&oﬁtm@gﬂs@pﬂ@eduxe
depicted in Fiqure 10. Q/L The FB subset i _s the set
opoai6 e TORACA hlosk /b TDILA drvasesicihg WERE: measires signal
sﬁ%ﬂg&?l !nyall 6o PERYS %{){hefm:tﬁ% E%Igflngﬁ g fi&?& tﬁlng agq-Ibor cells,

ronges carrirers 1 n
atrﬁllﬂhé W@‘Rthsfrathréﬂlﬁo decdde fHRBIFICT hetlié&esw&m&]hdats aative beam

on 1?1? eﬁC%fH OP ﬁlelgecz)'vlz ce 1 be (ng%Sth% uarcklvg b\éwgrlncljg, c anged Since the
WTRU knows the timing of frames on the serving cell, the 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 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).

[069] 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). 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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WRU neasures the signal |evel on the BCCH carrier of

the serving cell. [065] The FN subset is the subset of
woOheosH8&BITDVA franmes during which the WIRU neaBdras2d0me39598
signal level on the BCCH carrier of the neighbor

cells. [066] The conbined total nunber of elenents in
1A30amed Siynaks fadmetiis nle@xbofioaﬂbamme&ha‘edx At thenfinatne bebufngs to

et 110 gorerduinn LR RO BT aecoS'dhOBsIc of
tHEARW SIBI o dall dritfe B&SiHRE cdihe serving cell. Making

the FS subset smaller results in nore_ frequent

[ABGIsur errelﬂ@leofframﬁeb@mgﬂ tof Fenendd negierminadsthag there is a
(g)enot rtﬁ%eslt%tgt %t 1&6'4? ﬁlez Fﬂgl f%efi 'o¥' ‘iifgleg?%ftt?%f SCB is

“theeriumer afion ranges

xhéa%“ﬁ&d?@tep\lm 206). Th&d, SihZEunﬁntg’rmzemagdoeﬁ“thefmgﬂa& leted iempdated
|ntheforegO|ngI|sts For eac this

(ahemrh0Ry-i aihq Eroﬁe%n@twglso’fﬁes'ﬁ%&gpﬁ éo QtEine whether there is
afnljog}%er formant ﬁﬁhes’imaxﬁﬁﬁbl'@ TP&{cte ‘Psf né B6rrhist tmﬁq:ﬂot%h‘lable

ex can take values from1l to LISTSIZ
tHa qiroeash ddDoemocegds b stept HE640tdetermning svivitiRer threye |1@| another

RGeS, 5 5onetlo PSS T BR RS gabilsurhd Bstep

ppecedure repeats every SACCH bl ock (104 TDVA franes).

The WIRU neasur es_signal , strength all three be
B%ﬂh for Twe @‘éh%%@ﬁ%?éltm%lﬁs%?a‘%@% ﬁ%m&%%ﬁélsedfor

C ab dl&{ %t‘l%_ Ridal §sc§ L Fof gratn%mg%?&pﬁﬂ lté%?ﬁﬁngfﬁgtat B@n&eﬂﬁese

e active eam on e serving cel
toaf dormatni ¢éiraetlotsark eatravalalﬂafgabov@slg@al ldvel WERUlrement

Ws t he of framss i er ing cel t .

U onl yléaé}{eeﬁg{‘@ lfel%ngfeii? é‘*t&ﬁmt‘%%is'éhaftgi%@re 15 a
ddrﬁﬁ%% tioe d1bat stap 1110, ef@am%kzel dml e@@héﬁﬂsdﬁ ommb ideasured
synchroni zation frame on the BCCH channel

(stemem{ Then, terungiss awsage afthgpignal levelip §P91a§ﬁd (step 1114).

’ﬁ*?ec Or%'ces% (rg{urﬁgt? .?,]tfeB il llcﬁﬁfﬁé)cpl‘%e I3 etilgg’g?% ; o%@%idormant

ﬂiﬁeslbe saitdble i thmhe mioi doropaint damsemllot pvaildlge) tHél mucess 1100

11 fl [ f, 1100 f |
Hﬁcé%fs%éte% 67 AaReBrmebether thes 1 ppaies AEp e A, ¢
? g$ &?tﬁgﬁéﬁ'ﬁ'aﬁl@ ‘éﬁﬂtth@ Proc&kel WORdteRisdto$ep DEONUNDET

0 current frame ep 1102). If the franme bel ongs
[073] Two of the dormant timeslots 1 1n 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. If the
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to FS, the process 1100 proceeds t o step 1104 and

signals fromthe serving cell are neasured. |If the
wonemstmbongs to FN, the process 1100 pr oceedBCTMWS081039598

-12-1110, and signals fromthe nei ghbor cell are

measured. If the frame belongs to FB, the process 1100

straggeetislehmns o€ SCBLikE i facknlt oY\ IiR prsiatame, Aad BSiHe ®frrent

ey Bredins 1925 balongh o 1o ses (UL 83 614 BBH 1 143), then
Maessm B @h&' aafa;%oﬁgegﬁ efhintal d%Ecﬁi‘%d]@%%? 1199, ﬂg@?' If the

| evel ments of SCB i s neasure
d’dn:edl,ngt df d:hﬁ leHCan the greag strofgesh elesnepiaif ICGK ehcqeeded and the

JRGhEL A HER o Rl reho it R it biamiS et o e g SCB

dumehglind T1 {s flebey® TH MAXdsvefaNBoYL.i me sl ot avail abl e,
t he process 1100 proceeds to sb&f 1126 t o determ ne _
BFaL her t b SN yoiacusiag theAACHE muliifrpme (whigpoccyps enge in

&5 B R0, e PERESShoh 0 e BehRiyor e
dargipes inuttie heghbmdhétomthtt-’dm liughesmgsnt bignlabdadels. In GPRS, the
ssign and.recepti on of  dat

| ator for t
R AR et b PR R a8, tHes R Rors Eie) (s petwork

IfQQﬁe@BQﬂfglﬁfogﬁﬁhohevﬂ nmeasurenent. [072] If the frane
bel ongs to FN, and it is determined that there is a

@dfhant t e §p®mdapmbpéq@nem1®r afitiygabedmn\selecsionalthe SBSA
fljogémﬂg Ye a@éat 9 é%%‘ijhfrgfn%géﬂl‘l i up Jh %mgs)( le WTRU

unni ng erage e S1 gha
rhédsires Q'lgﬁahertm@h onefllthnee beansd ksgih Tdlthetserviag eélﬂrhﬁ& for the

BG5S AR 18 dere odioigops the Rigongest active

Wa%ﬁﬁﬁrﬂol%tﬂhﬁgeeds to step 1126 to determ ne
whether there is another available frame. If so, go to

[ﬂﬁ'é] next Figure 13a%ia flnw diagroosef anrocessd200 fior S.ebaci;llng;an active

%121n ic%of'ciag 1‘8{c %econ {lg)a B%r%tet:;]tnﬁ‘?lﬁ &%f%pnqb%gﬁlg the number

di'Stlié |c{1ﬂfeﬁt fifadiie ((stQﬂ $20293I1ﬁﬂhe?lﬁdni’e€l§‘&®igs% s, thatprocess 1200
henceg these_two dorpant timeslots are not avail abl e
nrgreeds do sten el ang vignaly rom Bigosrrvingneed] arg mepguyefla if the

£EheNeH tgeﬁq %F@ @?fugés 2500NGR BEH 8% %151 §2$4 &%@g@g from

aver age SI gha are determ ne Ste
the nesghtwr eeliare dnestsuseds pIf the frame belongs to FB the process 1200

proceeds to step 1220 and the WTRU decodes the BSIC of new neighbor cell or

the serving cell.

[078] If the frame belongs to F'S, 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 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 T'1 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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1118 that there are new elenents of NCB in the list of

el ements having the six highest averaged signal
woOevslisesop he BSI C of the new el enents i s decodedTals2004/039598

step 1120 starting fromthe strongest elenent. In

decodi ng the new el enents of NCB, if decoding

dueee Batatbroant biend At aviailable, tlog piiobess1200 @rocebdsiol &1 226 to

4 depo Vﬁléq;HS %current trial, s exce ed three
qtgraine L ihegp i eRRthehAYHHaRIQ frames 4T 50.20rtA he next frame
(sﬂe% 939388 %he %&&@%‘12@‘ revlehd s%ﬁ jg@;zent fromthe

E)rew ous one, i f the current franme nunber (nodul o

396) bel a‘mgsaftbe darenagditimasdets iz 8ach EDYIA f5me must:b]e used for
el i locaieghbSo i bR S RERbo S PSR emee

thewe stwongmaiant! elmlot@f afiChh@uegeaitasld, fandbbte signal level
decrenenting timer Tl has reached zero, the active
PeaTHIPRe8Et to the new SCB el enent, and Tl is reset to

[b_é%gax (sige e]'ﬁ'gﬂl)ev\%(ilwg to FNG‘é%Vi@ L€ Qetemlifgh %lgﬁ _Ij;&%e is a

mul ti rane occur$ once i1n every
daravees)time r&ot\mlepm she mignaé lenadl vabrall e]emeBﬁ 0f ONCB is

t he carrler hbor 1i st Wlt t he hi.ghest
PR Gh218) ThBere HiRRing i ath bl e Hyn S bs Rbdated
(ksfy‘pomm)l OThd PrdcBss ALy to steyti2Te tohRta@hivehether there is
requests this information. %O?G] In a second

anhen demantdimadet yeailablenlt thereds Bp dormanisRy slot available,
Ko 4

B ADBRERRAL Yo Lo o b 2 Wi hOE AV another
dvuilabldframe. biftsh, §oto thenedr framg (sidpl 12280 ahdrthehprocess 1200
nei eﬁg%r ?el but is not required to decode the BSIC
ch gf eé’l‘ig@gt active beamprior to switching. [077]
oBgUr e 12Tk Atid @Mt AEEI6tk iR e HOTBNA 4418 rh@t be used for
sel ecting an active beamin accordance with a second

dabididingethe loppeospitRipnfor dramsraiseion ansereception ef datar eHence,
tfhreg‘émtv&os t %thmé iot% hsré r 1 Qg%léa‘:ﬂgsfotro aE?‘g Jignal level

process pr oceeds to step signa

mhﬁtﬁ*em‘enng ceII are rreasured If the franme belongs to
EN thep 0oC s.to ste

BPghal s F e &@ﬁ%@e@gﬁlelﬂaﬁt%@%@ﬁ%vmgfthf Big highest

JJe?ﬁ%aedb%!gﬂﬂ%x\;\%_l@ a'%% deﬁeﬁ'ﬁnﬁéd’ @5%58% 1%2@)0 1P %&&%ﬁﬁlﬁleﬁt &Pstep
22 tbglr:] théreilre new elgn(;gnt(essof NCB in the llst (E}'ee\i\gnqgrllt% 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 ONCB 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 list with the highest six signal levels. In GPRS, the
WTRU must report this information to the network anytime the network

requests this information.
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the serving cell. [078] If the frame belongs to FS,

and it is determned that there is a dormant tine slot
wanowstssd204, the signal |evel of all el ement BCOfUSB0R039598

is nmeasured (step 1206). Then, the running average of

the signal level is updated (step 1208). If a new

[98dbngest Irl £roaiid embSdnde f@uaive bed@Psdlediin, ahd WTRU

tiner Tl,is zero, the active beamis set to this ]

nepgHrgesisng} é?ﬁ%ﬂﬁthafl reehrdmser thaseargicel gnd onthe omni-

I t 1 .
ko D8l 5 M Al T PR f S

dnsede ble BSAE ginptheanew lcabdidatd activiedbedne befdrs the adidverboam is

ty | @t avai l t he process 1200 proceeds t .o
Salfed St e P RE s i s aiie LR Rt rervin cell, the
WIRU 2le attedipts tbfdessle e BSIC R fiRsk iTeafBries tRPits traffic
1228) . and the process 1200 returns to step 1202. [079
chasge! theé colpeidatith thesynehronizetioadramennthe BEEThehannek(i.e.,
bkbd Zishg : o

58 10 Sk ung 1, Lol 07 ) Bk 1 metG gy smsa
whes waljt 10% wé shoidde framendi.e.athed inafpice of decodhpVBSES firEBSA on

evel surenment. [.080] .If the frame bel ongs to FN,
‘%ﬁ&eﬁ"i ea%%smsﬂé’gtetﬂqlbt here is a dormant tine sl ot
[085)5t ep 1Ridhret1BEs & FeRAiadr@WeHf Dhrodéds 1800 T Hofochihg P Btive
is neasured (step 1216). Then, the runni ng average of

henwn i apsandange with; asthivsherbefiment pThe WEYRU Dhtaips teguanber of
t t 2 ' h [
AR LR} PRSI OB EE T sfoss 130

mhocewdntto tsteye 180btind wignadbfrem thesqvigesd] AR0Mhepswededs the
et her_there i s_another

1226 t '
fipu? ParEs £ I thr pragss L3 Brocheis o on LM sk Ggnals from
thd 2Riglfod cbllQurP R efedl 2HAHR PHRE BR1dn2s £h ?if_lB DI{E/I%\Q %rT%lcr?ISeS 1300

[081] Twoof the dormant tineslots in each

nroeredp éo stepd 316 andithe WTRUrdpcodrs the BHICHS the hew areighlor cell
f 1SSl and reception of data. Hence, these two

Og(gggr%%%&%?r‘glsl ots are not avail able for above signal

[088jel meaHUthenfesine Hedds tof F$,hend fitaleddietaned thatkBere is a
d%lrglggg tt?mg fslclhslcgt gge\i)i r11g04£, ht%eséi)g(ngli ?eqr%ftof all elements of SCB is
measured (step 1306). 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 so, 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-



averaged signal levels are determ ned (step 1220). If

it is determned at step 1222 that there are new
wehersmiesw of NCBin the |ist of el enents havi ngPCAISS10/039598

hi ghest averaged signal levels, the BSIC of the new

el ements is decoded at step 1224 starting fromthe

sieaongd{step 181N ThehNtitenoaing avdragaeftlel daraltisvélfis updated

o131 f oS pess Toopet figeR 1970 ©ulatermine v apthenghere is
&Mﬁ@pﬁ&nﬁﬁ{t%mbél% §.va1'khﬂe N XherRli€ %%Ré%ﬁm él?t available,

tried. [083] In M vol ce, using the
thetprobess d@@ﬂs)romﬂds ito S&mlgiZGlMeTMﬂerwhmr thére 1WéEibther

re Spto th net wo t he arriers in
FRREHS St b B Rt TP 12 Gind (ecpapess 1300
prdcéddR8Io st—,djﬂ:WE?U must report this information to the
network anyti ne the network requests this information.

(0881 | 084] THp of thederanantiznesieisin pach BEMA Erameannst be used for
ssb i)ﬁfiif e 1688 oyg{ﬁe&{om%fﬁlﬁﬁné% ?&P %Isetcéﬁ'f%[ &" d%@a %ehce, these
0 e om

ree oearrs tfor the serving ce
tﬁvor domartdimedaim dremot heaihdilg filrarbove lsighal Tdvel W’a@hhxrement.

OB o o EQeR EE°8 Delimed 16 FE blewiele PL Ao oe S highest

. SRRSO MeQelsire \TERInkROAgstEPa 31 6)M TGt §f détre%?ﬁedoé‘t step

the serving cell, the WIRU only attenpts to decode th

F838ctheh thersazei ngve elements oHN G thrlwtquel@nm é:tavmathe six

IR0 P 0 Rty
1320$tm;ng friwe tHe strdh gyt elenBfit Arf dvco&iBgAh o aew emﬂlynt% GPNCB,
TR RN ORI
dRR&1: tHalHLE edelled Bhifk @Mh &l B0 ARt U erB el ﬁ‘P@N% %%Qigd If the

for selecting an active beamin accordance w t
sthonggsteetsmenbeonhBCBTiseliffnrut Glormthespremious lmnbeand) if thee@urrent

Len LER f..t he
SHBD S 56 2018 L ol BTSSP BT B8 B8 e
the BSIChef tiey MéwGtemigestaslemena syl decbdell f(stelpe 1f32am324) If the
(&?ﬂg,ngsﬂé%ﬁr he process 1300 proceeds _to sthF[J :
18Eg n9e stemngesioelarent of SGBaswrceerled, fand the
o et g Y SO0 8 s
elemghty and Y 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 obtains 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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or the serving cell. [086] If the frame belongs to FS,

and it is determned that there is a dornmant tine sl ot
wakomsissed 304, the signal |evel of all el ement BCOUSB0®B039598

is nmeasured (step 1306). Then, the running average of

the signal level is updated (step 1308). The process

freme rheiaoﬁge tstFé{; tha@#otess d¢0€ poceed ytwedtBp 141 nedre] signals from

0 r nt tinesl ot allable I'f there is no
S riaelbor el Sp anearvapLabf the frmmefielangs o 13 hermeesed 00
stece%Td@ Ro e£é§6142© a‘i‘l‘?ltt?x%'W’TRW\ﬁl%Bﬁﬁs; th%teigétlﬁ 3fShd B?W}?erlghbor cell

avai | abl rame so, gotot franme
or3bgpemning £¢lb process 1300 returns to step 1302. [087]

or pant  i.nesl pt a fr t .
B9 o6 1 & S8 R BaAEER LS, Aaf I Arbanip Bl hore is
doraRsii thak alota ALl st@: 8p04,0the0bigtlal devel ORGHL eldheSfs toWQSCB is
dorrranﬁsf{?sy nesl ots_are_not avail able for above signal

peREIredEieR L 4PRn hep.obgrupningaveragmef thelsignpd leve IENJPdated
88 14093155 ! Dy 05 S M P08 488, e

Tkis z&onﬂas actéce beamplslﬁt 2y .thiEhetnongdese eIemmntng‘ SNBI ané the

BersrnSutififien 195 retdh 1o TN e Tedhn g monese returms to

SR 1604 B @NeEhBIe WIRSHRBP thdrb @?%&heﬁ&@t‘ﬂlﬁm 8melbt alﬂﬁiaﬁole If
is no dormant tine_ slot avail abl e, Zﬁgrocess 13

therscie agdormantiime Slwe*atlabled%{emrmqs& 14peproseedste |S®PI 1126 to
I e next fra
AL NPRE, 1 A0 T 8, 5. DL P
(4t2p242BD&8] tHenprooésstprecabds mmstept i408s| ot s in each TDVA
| ocal

me mus sedfrsta I|2|gth
@é i1 at oﬁf tfb’ﬁ Ta1pg hefangsitg F ngnd & 5@@%@%@1&@ there is a
dosmaat thheShott MOs1EQr 1B, tht NEshAt l%vélr &f 4 el?ﬁﬁ@%%sa& ONC is

for above signal |evel neasurenent. [090
mpeasyness (step 6)eTb¢na rths rghniyg atvavag’eg)ftthe signal lﬂvghﬂssupdated

UBISE, T 6 53 S Vel e ibbher e i

adbtheerdosmaht bi@lesﬂbttafvaﬂlabm Ifttheed BRNdGrolent] theie s aSirlaﬂable
I evel s,. the BSIC of the new

hest |
E? Dresees U Bg‘lféﬁ‘gd gten 11456 tadetermipe Fhgthorgthersis another
a%BﬂQB‘IQQﬁm@ 4PB8 g0 1o tHISEAY It (Rep W08 SHB TS p%cess 1400

proceeds to step 1402.

[095] If the 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 NC, 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

shown in Figure 14).
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I f decodi ng succeeded on the last trial, or the nunber

of attenpts to decodeon the current trial has exceeded
wohoesased9res, the next element in ONC i s triedPCTfUSkdoa/039598

strongest elenment of SCB is different fromthe

previous one, and if the current frame nunber (nodulo

[096]6) bel bnGSM woichedising (HOSACSRY fra63heSETRUI tei®lts to the

t hen .t he f.the new stron t el t.is.decoded.
et Byl e J831 5 3 e B i ey Bt WHE e BietRah A% digmel
1844194 RS | tARBVTR U m @6iRepbitGBRAAbrnRMBN tH the network anytime

decrenenting tiner Tl has_ reached zero, the active
theaetwerkseaquegtsithis infoxptBne| enent, and Tl is reset to

B (R, ] Ol M Ul

mﬁdﬁd&ﬁ@@bﬂdml tiframe (104 TDVA frames). The WIRU

-easures—shgnal—strenrgth—en—all—t-hreebeans-fpr_the—
serving cel|IMearre alldamsdor aeighBen, | Besads BRIG for active
nei ghbor (‘quenshut is not required tg bga®ade the BSILC
&votddareflr angest ac¥ese beam prior to switch¥es. [092]
Broeodard2 ils a fl owYes agram of a progess 140WN@or
Febedure#@ dn acti veNigeam i n accordange with ¥EBourth
Frhadireat .| The WIRN@Dbt ai ns the nunfher of cw@ent

TTame (step 14Gghie 1TFddibrds ABCPRaMEduil F>, the
process 1400 proceeds to step 1404 and signals from

0B8] ser vi Pyring dach &S frameythedWTIRU attemptyid decnge the BSIC on
| to.EN h 140 t t 1414
O e T

dubef sRURR thak @NES oh GhEBCCHeapriof 66thelstPingr@llpand sire the
step 1420 and the WIRU_decodes the_BSI C of the pew i
WdTghkaewe when ghesefanedotsicayyying the Bdgopeyronithe ITier
: . - t i

IR 55, 0l B PR G fench v
fahineebprites sviti t186B fragneresuying a(BSKpon Hp6BCCThefthetseeving
rﬁlgni ng average of the signal level is updated (step
Cf408). If a new strongest el enment of SCBis found in

Pbep 14104 @Rdlat hfproadh caibe 8pslied h@ckistuling PN raiSes, if the
set to this strongest el enent of SCB, and the

WA v gvhenmdrarpes jcaryigtBRIE pr kex BGEHp caurier) of the
Th t i
TR RREE S, Fler o CRRAEARS R, R PSSl

synchronizes itself to the timing of its serving cell. Hence, the WTRU always

knows when the frames carrying BSIC will occur on the BOCCH carrier of its
serving cell. However, a GSM/GPRS WTRU is typically not synchronized 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.

[0100] In accordance with the present invention, data 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 most important choice to make is whether to measure the signal
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there is no dormant tine slot available, the process

1400 proceeds to step 1426to determ ne whet her there
wo0@Ensedeer avail able frane. |f so, go to the REXUS2004/039598

frame (step 1428) and the process proceeds to step

1402. [094] If the frame belongs to FN, and it is

siﬁéx@thbﬁ el thihed bdalney for tife careiersihithe heighbst Wt odto ﬁ%@ﬁeasure
of all el enents of

_4% he S | evel ONC i

8 re%efg'pom thegpaniriggetionpkbeagm forthe eazsieasin %lre nejghbor
Isdignal level is updated (step 1418). The process
returns to step 1404 to determ ne whether there is
[Qih@l]her d@hemntio t(cﬂem;édad)by R) aff théd hamblef of blenenits imthe set FN

t ne sI abI , the r ess 400 oceed
Ry S bigent U iBedin el RS e Beansbtdp: Gadeott
xay@sdraﬁleﬁtsf drﬁﬂ’ﬁs servingQell @@atrfdt M@sﬂﬁeﬁleﬁt%%mhé%%fg@lbor cells.
1428) and_t he process 1400 proceeds to ste

1 1f While phisdnyraitionghas beqrepasticwany §ﬁgwnm described

08 RGBT B et

thé 22t thetvarivas e:hangesrm/foﬂineim]rﬂaaﬂﬁ ¥y hemiake thé®in Gfithout
ement in the x hes ed ,si gnal
fFadEReE TroRotisaebo ot Brinruiie tnahbed Rerciostied at

step 1424 starting fromthe strongest elenent. In
decodi ng the new el enents of NC, if decodi ng succeeded
on the last trial, or the nunber of attenpts to decode
on the current trial has exceeded three tines, the
next element in ONCis tried (not shown in Figure 14).
-18-[096] In GSM voice, during the SACCH frane the
WRU reports to the network the BSICs of the carriers
in the neighbor list wwth the highest six signa
levels. In GPRS, the WIRU nust report this infornmation
to the network anytinme the network requests this
information. [097] As a summary, features of the
foregoing four enbodiments are provided in Table 1.
Measure all beans for nei ghbor Decode BSIC for active
cells beam Procedure 1 Yes Yes
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Procedure 2 Yes NO Procedure 3 NO YES Procedure 4 NO

NO Tabl e 1: Features of SBSA Procedures [098] During
weacls/05@&9% r ame, the WIRU attenpts to decode theCBSiSEd0an39598

the BCCH carrier of the serving cell. Since the BSIC

is only transmtted in Snall set of the tine slots

on the BCCH carrier of the serving cell, and since the

Whiztlik¢laisseddzen these tineslots carrying the BSIC

occuron the BCCH carrier ,of . the serving.cell, it is

advant age E% & vielesscepmnieation system g{gﬂ-}qalag a gepvingusll, at least

e 1 _ . _

R Pl R e ol O NS A0k % BRICORIRL), @

wathdddfon ppilizag 2 dirsctienhl beam atenng intbe WTRU; hempiiiFidg the

I<Enos\,/\rsf,v\hen frames carrying BSIC on the BCCH carrier of

THE® Pei ghboring cell occur. In a GSM GPRS net wor k,

each (M RUtled WelBU sy gicturany with the seldledsocon@uhicating spétem;

its serving |l.. Hence, the WIRU al ways knows when
t he f<P>arre§h%‘§/?J}Fﬁ receBdnesignpls sRaTRitiA oHbesering cell and the
Sabhbdcetf its serving cell. However, a GSM GPRS

U's typically not synchronized to the nei ghboring

cel | e} anthel WFRUentaseingqualitgsitibPRgnalerateived in each of a

nchr onj zed. t oget her ). Hence, .acqui ri.ng Li m.ng of
FERIRoPt RECIPRENRE divetliitis oiEtenrng  hepdefonal beam
4:028003; ddd accordance with the present invention, data
recepti.on on the traffic channel is not affected by

i npl édent aelpeingp raptigularigae of the dispedinns HayingHenbess signal
‘ﬁﬂlﬁgta%%?*ﬁﬁﬁ%%‘?r med during the idle frames and
or nan I Nes

ots. The nost inportant choice to nake
is whether to neasure the signal -19-strength on all

t hree, bea for. the.carriers,.in the neighbor list or

Loj ugt  modbarRethd oL FIam T B ihsR GORDEHing e steps of

ommi gl 1 eedhpahe BEashar qﬁaﬂﬁyg@Erﬂrﬁﬂét]giﬁiﬁéaeth@@élwﬂ’,?c{nd
y

list. [0101] The ratio (denotec of the nunber o
el enéft s mpintadningithepurrent position of the antenna if the signal quality

is not below the predetermined threshold, and repeating steps (c) and (d) if the

signal quality is below the predetermined threshold.

3. The method of claim 1 wherein the signal quality is measured in
terms of at least one of a received signal strength indicator and a carrier-to-

interference ratio.

4, The method of claim 1 wherein the quality of signals is measured in

a dofmant time slot.

5. The method of claim 1 wherein the WTRU receives signals from the
serving cell in a different frame than the WTRU receives signals from the

7 neighbor cell.
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di vided by the nunber of elements in set FS can be

used to tradeoff neasurenents on the serving cell
wageisnsesspeasur enent s on t he nei ghbor cells. [ 0402}52004/039598

While this invention has been particularly shown and

described with reference to preferred enbodi nents, it

W Il be understood by those skilledin the art that

vari dius cHhegesthod of eaim Sreheteinathk $ravty fob eedddfiag signals from

herei.n wi fhoyt, deparfing fromthe scope of the
AR TB oo QPieBRUHE oot 3550 B8 therBATIeALNEY WS base station
deAtiBEebdeon a bidhdeat dofitef %ﬁ{g?ﬁﬂféaste&%gﬁm em .

i ncluding a serving cell, at one nei ghbor cell
and at |east one wireless transmt/receive unit

(WRY) , amiet ho r utdlizihng,a dirgcti eq )
ant erl#]a i Whle}m%%,ﬁcgﬁgﬁ i%&e’feﬁ% eeé@f%b: QY“Q% ey Hbtains
Sk ardgitidnewithghwinelghbbe call, Wl @6l5y SRRk Gat teBiving signals
st mﬁ?&ﬁ ), the WIRU receiving signals transmtted gby
i '5@ 635)06 &eil 1nAgtermanatbioghoenme ep the framesmariyirgia base
JTREBSH [ddIitY 45hd b a@roé&%s?&%ﬂﬂh%?ﬁﬁﬁ&' of & h&@%grh cqu a
f predeterm ned directions WhIT € eerin

plurality ©
the directional beam antenna; and (d) selecting a

partigcul af, one .of .t di rections hayi t he best i
si g n&r q ugpf’ t“?zetﬁgd QE %ﬁ&IPi ighﬁ%tﬂ%w% ‘ﬂ*@?‘%ﬁoﬁ Base station
iabmtity code before chemyTRg ithé BetiédBearheps of : (e) conparing
the signal quality to a predeterm ned threshold; and

(f) maintaining the current position of the antenna if
the g gna ' i termned

i eahol e tred of Baff's PRoRth WIPRAGRTEhEL Fofigode a base
staigoraidentidy cede heforlpadhangingethpraetiet ®eainned t hr eshol d.

3. The method of claim1l wherein the signal quality is
nmeasured in terns of at | east one of a received signal

strengt h TREhRHSY ofeNAnPs FREFIR Ehid WIHE L RIRRSEda® frfim the

neighbor cell using an omni-directional beam.

11.  The method of claim 1 wherein the signal quality is measured with
messages transmitted from the serving cell via one of a pilot channel, a broadcast

channel and a traffic channel.

12.  The method of claim 1 wherein the quality of signals received from
two different directions are compared with a midamble containing a data
sequence, such that the quality of signals received ‘from one direction is measured
using a first half of the midamble and the quality of signals received from the

other direction is measured using a second half of the midamble.
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4. The nmethod of claim 1l wherein the quality of

signals is neasured in a dormant tine slot. . The
worwdswdosod claim 1l wherein the WIRU recei ves sPgmaiss004/039598
fromthe serving cell in a different frane than the

WIRU lr:aeceal'%gsm%}ﬂ)ﬁa&fscl&ﬁgrﬁ W}Ferﬁﬁ' ?Abg Bind Slot is dvided into a

The net ho aimb5 reint me for receliving
Iﬂugaiaiysaf fpacts ahe tisequality o signalsfodeneh diraetibnt is heasued in a

r arrying a base station identity code on
@ﬁﬁ’f%’g 5@'{’?@’8& %i khannel of the serving cell. ' 7.
The nethod of claim6 wherein the WIRU further obtains

synchroni zation with the neighbor cell, whereby the
f r amd4f or The@esthpé, gf @ﬂ@ﬁ A%herrpmﬁhewequépg abihe bf@t Hireetional
st g_I?:i%iﬁapsl%g &'totht% on % r oa %Egéftsq ydr'%?ltg an ngfements

mﬁdéfmaaeh@mhomilbeanﬁ. The nethod of claimb5 wherein
the WIRU decodes a base station identity code before
changi ng the active beam 9. The nethod of claim35

wher gisn t irge WdtHod 8edaii®tl WeGeREIR sBR3flos bﬂﬂie%bst directional
identity code before changing the active beam 10. The

hesnhisdased en thadiffarances beteen pimal ﬁ‘é@]éﬁy\mgasyrgm&ng made for
ea°$@I}eQﬁgﬁ§1J9e@$9r cell using an omi-directional beam

‘claiml1l wherein the signal quality is
nmeasured with nessages transmtted fromthe serving

cell via gneof i | ot ,channel ast channel and
o trdfr i cAckuRless Pra{lzml%lf?éewet%’fd&&fﬁfﬁ SPRPTISHE ei n
the quali B.%vﬁfch%ﬂ%éhﬁdﬁ@&fdn\é?Qn{Jrﬁfy ﬁ)i‘\%eﬂélfaftﬁfgei]ﬂlrectlonal

directions are conpared wth a m danbl e contal ning a
lbatng sequence, such that the quallty of signals

receiyed from.on dlre ured ng. a fir

e 1 G, RaSfRiaETarRORR? B Sleeqicath t‘gf’u@%e%s# ' gitétied beam
diestionalahtenfin] foe rédeidhg dindeednonittifg Bigaaly;ed using a
second half qf the m danble. -22-13. The net hod of

cl ai 191 wher diagekand t i Rrocessor i selastyically i spwplgd  to  the
ﬁkéi(f@ll/ﬁiaﬁsﬂfltt&aﬂﬁyro&gg ggfﬁ]&ll’sa}écéﬁ(re@ t)y %ﬁ&f&bﬁeﬁ/ﬁransmltter

each direction’is neasur
(d) a beam steering unit, electrically coupled to the switched beam

directional antenna, for steering the beam to a plurality of directions; and
(e) a controller, electrically coupled to the beam steering unit, the
receiver/transmitter, and the baseband processor, the controller for steering the

directional beam in a direction having the best quality of signal.

17. The WTRU of claim 16 wherein the controller constantly monitors
signal quality in the selected direction and switches the beam steering unit to
another predefined direction when the signal quality is below a predetermined

threshold.
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different part of the time slot. 14. The nethod of

claim1l wherein the selection of the best directional
woeamosesdpased on the average of some nunber oPCTiUgDEH/039598

qual ity neasurenents nmade for each directional beam

15. H T?ﬁ{ .

best gfrecg%g&a ggﬂéﬂgagase ggﬂ%ﬁﬁgg lﬁ %%%ka&%%dln
teetsedratslegstadneqoh |rbge1vmhsngnel’rﬂmelsghhanhd1dammr aath carrier-to-

directional,.beam 16. A wireless transmt/receive unit
?WW%ﬂfn K9 sing: (a) a swtched beam directi onal

antenna for generating a directional beam (b) a
recei ver/transmtter, electrically coupled to the

swi t dfed FbeWTRkefclaimal6 wheneimthe quality efsignalsig mesgured in

ignals; (c) a baseband processor,
%Fgﬂﬁg%%ékgﬁ;ébupled to the receiver/transmtter, for
processi ng signals receivedby the

receiver/ d beam.s uni t,
el ectdd ca%’;‘?%%ﬁ %ftrS‘lall ‘gh é&'%gb;‘?%ﬁv?%%%%ﬁﬁpm the
S 8NEe 1Pt afffe%ﬁﬁqﬁ'aﬂbeﬂ?.ﬁ?%é WERD HRle y51§1f1als f om the

directions; and (e) a controller, electrically couple
m@ghh@Wb@an1steer|ng unit, the receiver/transmtter,

and t he baseband processor, the controller for

steering the directional beamin a direction having

the st qQUalWTRUNSS chiigi i whéréin THeefrdihReafreedivingbfEnals from
wherein the controller constantly npnitors signa
theservipeicall ip detepminadshy ke sameq ayFheamegicapping ¢ hase station

1BERHYPL ARl Wbl dbadtQoRf8] Bl sgﬁ%r%gg{lg &gction

hen t e signal quality is rm ned
threshold. -23-18. The WIRU of claim 17 wherein the

sign it ne red in terns gf t ,one of .
a ?e?g’ ﬁlhf WS ?ﬁgﬁ"d% 2L, ?"85‘?1& 85% ?gkﬁa%urt?ler obtains
Salchidiz4tnWwehftBe @R boatdlD whiPeby 1R MIReFsr flcaiviidsignals

wherein the qualityof signalsis neasuredin a dormant
frpmtheg neighbor cell is determined to be same as the frames carrying a base

station identity code on a broadcast control channel of the neighbor cell.

23. The WTRU of claim 20 wherein the WTRU decodes a base station

identity code before changing the active beam.

24. The WTRU of claim 20 wherein the WTRU does not decode a base

station identity code before changing the active beam.

25. The WTRU of claim 20 wherein the WTRU receives signals from the

neighbor cell using an omni-directional beam.
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20. The WIRUof cl ai nl6 wherein the WIRU r ecei ves

signals fromthe serving cell in a different frane

wOheos/056899 WIRU recei ves signals fromthe nei ghbor/usedok/039598

21. The WIRUof cl ai n20 wherein the frane for receiving

si gn f to be sa

s R ¢ TRIWLRLAG 0 e Fherel P ATqNR I § meslPgfivimm

mebyagasitraatmitbed fmin Maemhg odll +ia@ns ef a/pil@ db@hhel, 2Broadcast
he RU of f%gl 21 wherein the WIRU further obtains

éﬁﬁ%ﬁ op 2412 B8kt he nei ghbor cell, whereby the

frame for receiving signals fromthe nei ghbor cell is

deternmined to be same as the franes carrying a base

st at iZdn i a‘bﬁNVTBUmf@himﬂ@wbemadﬁwua&i@mfaignmlh aeqeited from
RU of. m 20, wherei n

1iv‘f1° td&%ﬁ decl:roegﬁgnsa aﬁ%scé%ﬁag?(f th ﬁrf‘ld??%i%cfgnf@é’?]&gea data

seljasgden Qudhﬂ&aﬂﬁlié yealltgafiigddls rddasrelilih ohe Eirédti®nd®measured
wherein the, WRU does not decode a_ base station

Ysgeg ifirgt Bglof 6@? srdamblihand she wealifytof signada seceved from the
czeﬁgtu&freé‘th | 1290 ?Q@h&n%%esewm%ﬁ%ﬂ eeﬁug%gggl s from

e nel ghbor ce using~an ommi -directiona
-24-26. The WIRUof cl ai nil6 wherein the signal

| .t tied f t
qervitRy ouPe GHETE elslete TS MO Sinari e biobdncRened futo a
;qhimftglof@aﬁtsgaﬁd dihd §GalofyreRinalsbr oTHEANERN] isGheisHhEd in a

wherein the qualityof signals received fromtwo
@ﬁﬁfe@ﬁ@ﬁi’t#tﬁéétm@ﬁ@tare conpared with a nidanble
containing a data sequence, such that the quality of
signals received fromone directionis nmeasured using a
first9hal TheWTRY of cldamtil6evizerdintthe sejoetiont of thé dﬁé@mbi;beam
i§Ecel ved.fromthe other di rec .on i s asur ed using

B3 PIHe AV BTABRIRL SRR BHEIDET ObHE Ak CR e MER A mede for

MABIPicBtionsd Bdae Sl ot is divided into a plurality of
parts, and the quality of signals for each direction

is neasured in a different part of the time slot. 29.

Th e ?@RUO&‘ Wfﬁ%(sof m%elIGQ)vﬁqum%ﬁe §8 tec':t?or}logf tfleh irectional beam

dire |ona beam
is based on the differences between signal quality measurements made for each

directional beam.

31.  An integrated circuit (IC) for use with an antenna array which
generates a directional beam, the IC comprising:

areceiver/transmitter, electrically coupled to a switched beam directional
antenna, for processing signals received and transmitted by the switched beam
directional antenna;

a baseband processor, electrically coupled to the receiver/transmitter, for
measuring the quality of the signals received by the switched beam directional

antenna;
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I's based on the average of sonme nunberof signa

gual ity neasurenents nmade for each directional beam
wO0OQ005/05e89YWTRUof cl ai ml6 wherein the sel ecti onoPCThs2004/039598

directional beamis based on the differences between

sign b Ly r d i rectional
eam B gtdIRERY SERRLITBARIPlo BRTHe b RR  rer, or
stetEng dhabeay tofal plorgdétyef direstiengliandct i onal beam the

| C conpri sing: receiver/transmtter,, el ectrical

coupl 2 apeirallstyieledtBenle spvelpd der g rsceixpitEansamitiess the beam

&%,@ﬁﬁ% Sty ShdNRb ShdLHLAY Soddidort "tARS Btk A rPYor! Rering the
sw tched beam directional "antenna; a baseband

girecteosmd beam|in @t direckonyhaying thedibest ghelity of signal.
receiver/transmtter, for nmeasuring the quality of the
signals received by the switched beam directiona
antenna; -25-a beam steering unit, electrically

coupl edto the receiver/transmtter, for steering the
beamto a plurality of directions; and a controller,
electrically coupled to the receive/transmtter, the
beam steering unit and the baseband processor, the
controller for steering the directional beamin a
direction having the best quality of signal. -26-
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