METHOD AND APPARATUS FOR | NTER- SYSTEM HANDOVER CLAIM OF PRIORI TY
UNDER 35 U.S. C. 119 [0001] The present Application for Patent clains

priority teoRseNésipnal Application No. 60/891, 025 ent ipErgd200d0IvlHOD
AND APPARATUS FOR | NTRASYSTEM HANDOFF" fil ed February 21, 2007, and

assigned to the assignee hereof and heréby expressly incorporated by
reference herein. FIELD OF | NVENTI ON [ 0002] The present description
pertains to inter-system handovers of user equi pnent and, nore

particul ar| yYMETHO@IUAND ABRPARX TS FOQRANEER-SYSTFTEMHANDOVER
different radi o access technol ogi es. BACKGROUND [ 0003] Wr el ess
communi cati on systens are w dely depl oyed to provide various types of
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access (FDwR) ggstems and Ort%ﬁﬁ@? fre uency division multiple
access ( OFDVESE ﬁw%sﬁg’ln‘[mﬁtf dfrjeg he HW rel ess multipl e-access
communi cati on system can sinul taneously support conmuni cation for
multiple wireless termnals. Each term nal comunicates with one or
nore base statl ons via transm sdilBhE GhINVENTEMard and rever se I|nks
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stations. ni cation link may be established via a
si ngl e-i n- S:&@rg?"%%o acr?uﬁ“‘fcﬁlfl%loglﬁs si ngl e-out, single-in-nultipleout
(SIM) or a multiple-in-multiple-out (MM) system [0005]Due to data

traffic, channel characteristics, %rACIE;D(E)ﬁJ){J&%) of user equi pnment

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, time division multiple access (TDMA) systems, frequency division multipie
access (FDMA) systems, and orthogonal frequency division multiple access (OFDMA)
systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-single-out, single-in-multiple-
out (SIMQ) or a multiple-in-multiple-ont (MIMQ) system.

[0005] Due to data traffic, channel characteristics, or mobility of user equipment
(UE), a need frequently arises for a particular UE to be handed over (i.e., hand-down,

hand-up, etc.) between different access nodes. This handover process is complicated by



(UE), a need frequently arises for a particular UE to be handed over

(i.e., hand-down, hand-up, etc.) between different access nodes. This
handover Ri@®6eR8S0§ conplicated by 2 the various stat egrighmbs/dsdds
can be in for battery savings or channel efficiency (e.g., idle,

active, discontinuous reception/transm 8sion). This handover process
is also conplicated by hand offs being made between different radio
access technol ogies (RAT). O her approaches, to the extent that
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the described features in a sinplified formas a prelude to the nore

detai |l ed de§¥GPAADn that is presented later. [0007]1n accordance
wi th one or nore aspects and correspondi ng di scl osure thereof,
vari ous aspects are described in connection with an access poi nt
(source node) that di rects an accessUMMARM I (user equi pment) to
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[ 0008] I n one aspect a nmethod for inter-system handovers in a

W rel ess coilféf] cat i olm sogstdemei mtlproomod@mbrmﬁaarceusmnd wouspoeding desclosure
transmts a,nei hbor | ist contdai ni. n (? St o parameteg for 4
connecti ng E‘be‘" SPTt GRS REHR MiSrERET %0“86 8ir'e %"c?&essﬂo@ (PRIF BRIPs
al so transmiiat difedtOlin acodseerraigali (A5 R uibkdelt) toscdheforh Regaphete, tacilitated
pursue a handover to th? target node. Then, .the UE can be handed over
to the tar g@ﬂ tieaRaittigie: iRfore rla%ﬁeé%%ﬁ/moar neighhee st oh herdoysr requssogian

anot her aspegd ygaks ﬂr@tﬁ@&ttecpﬂﬁ‘mpﬁféclgﬁ%fenfnﬁﬁng Haf Eec%ﬁ(tﬁ)tneﬂbxﬁatﬂg(?éﬁﬁétsndd%

2 relative to the source node exceeds a criterion. Thereby, the source node can reduce the
latency and connection failures by providing the information to access the target node
and can sclectively adjust to data traffic loading. In particular, the information
transmitted about neighbor systems (target nodes) can advantageously accommodate a
wide range of radio access technologies.
[0008] In one aspect, a method for inter-system handovers in a wireless
communication system is provided wherein a source node transmits a neighbor list
containing at least onc paramcter for connecting to a target node proximal to a source
node. A criterion is also transmitted for a user equipment (UE) to determine when to
pursue a handover to the target node. Then, the UE can be handed over to the target
node with reduced latency or connection crror.
[0009] In another aspect, at least one processor for inter-system handovers in a

wireless communication system has a first module for transmitting a neighbor list from

a source nodc containing at least onc paramcter for connecting to a target node proximal



wi rel ess conmuni cation systemhas a first nodule for transmtting a
nei ghbor list froma source node containing at |east one paraneter
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connection &titRon for a user equipment (UE) to determine when to pursue a handover to the
target node. A transmitter transmits the neighbor list and criterion. A communication
channel to the target node facilitates handover of the UE to the target node with reduced
latency or connection error.
[8913] In yet an additional aspect, a method for inter-system handovers in a
wireless communication system includes receiving a neighbor list from a source node
containing at lcast one parameter for connecting to a target node proximal to a source
node. A criterion for user equipment (UE) is received to determine when to pursue a
handover to the target node. Subsequently, handing over the UE to the target node is
requested with reduced latency or connection crror.
[0014] In yet another aspect, at least one processor for inter-system handovers in
a wireless communication system has a first module for receiving a neighbor list from a

source node containing at lcast one parameter for connecting to a target node proximal



[0014] I n yet another aspect, at |east one processor for inter-system
handovers in a wirel ess conmuni cati on system has a first nodule for
recei vi ngw?o%k%‘?ﬁr list froma source node contai ni ngeplysiBPslieQne
parameter for connecting to a target node proximal 4 to a source
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100181To t heqaegconpli shment of the foregoing and rel ated ends, one or
nore aspects conprise the features hereinafter fully described and
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aspects ar e cripriended a tger aglipnidt FUE) s détedsipe othsn an guisherhandover to the
equi val ent S'targe:t node. A receiver receives the neighbor list and criterion. In addition, a
transmitter requests handover to the target node with reduced latency or connection
error.

[0018] To the accomplishment of the foregoing and related ends, one or more
aspects comprise the features hercinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail
certain illustrative aspects and are indicative of but a few of the various ways in which
the principles of the aspects may be employed. Other advantages and novel features
will become apparent from the following detailed description when considered in

conjunction with the drawings and the disclosed aspects are intended to include all such

aspects and their cquivalents.



5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0019] The features, nature, and
advant ages of the present disclosure will becone nore apparent from

the detai l\og ,fi@ags-iPt 1 on set forth bel ow when taken i nggqﬁjsw%%gﬂﬁ
y

with the drawmngs in which like reference characters identi
correspondi ngly throughout and wherein: 5{0020]FIG 1 illustrates a

bl ock diagram of a wi reless comunication system of a user equi pnent
(UE) noving froma coverage area of source radi o access network (RAN)
to a nei ghboring RAN warranting an inter-system handover; [0021]FIG

2 illustrat bl ock di ' ' RAN of FI G
1; | [O(I.:)IZZ]r EI gs g 1 Ioﬁst r;f%?@ﬁﬁaﬁ@ﬁf%ﬁ@%@% ogyof or

I nter- t d ] | | t
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set up by a sQurce base access. no (n deBé for jnter-system .
nandover [ OBATH B on Fish olks ERHTRY JRHGHRm Tt hoRF N gy
communi cat i QirosptdlieRdafherein:

[0020] FIG. 1 illustrates a block diagram of a wireless communication system of a

user equipment (UE) moving from a coverage area of source radio access nctwork

(RAN) to a neighboring RAN warranting an inter-system handover;
(0021} FIG. 2 illustrates a block diagram of an illustrative source RAN of FIG. 1;

[0022] FIG. 3 illustrates a flow diagram for a methodology for inter-system

handovers performed by the wireless communication system of FIG. 1;

[0023] FIG. 4 illustrates a timing diagram of the wireless communication system of
FIG. 1 with the UE in an active state being set up by a source base access node (nodeB)

for inter-system handover;

[0024] FIG. 5 illustrates a timing diagram of the wireless communication system of

FIG. 1 with the UE in an idle state being set up by the nodeB for inter-system handover;

[0025]  FIG. 6 illustrates a flow diagram of a methodology set up by the NodeB and
performed by the UE of FIG. 1 for determining when or if to start other-system search

in preparation for inter-system handover;

[0026] FIG. 7 illustrates a flow diagram of a methodology set up by the NodeB and
performed by the UE of FIG. 1 for determining when or if the UE requests handover;

[0027] FI1G. 8 illustrates a block diagram of an access node (NodeB) having
modules configured to cause a computer to perform the functions for inter-system

handover;

[0028] FIG. 9 illustrates a block diagram of an access terminal (UE) having
modules configured to cause a computer to perform the functions for inter-system

handover;



FIG 1 with the UEin an idle state being set up by the nodeB for
I nter-system handover; [0025]FIG 6 illustrates a flow di agramof a

met hodol ogy $RE/1d4P4sPY the NodeB and perfornmed by the Uscpisfobdmsadesf Or
determ ning when or if to start other-system search in preparation

for inter-system handover; [0026]FI G 76illustrates a flow di agram of

a net hodol ogy set up by the NodeB and perfornmed by the UE of FIG 1

for determning when or if the UE requests handover; [0027]FIG 8

i |l ustrates[(@2p) ockI@i Hyillasrads alodcdiegsmnddeofidochéB)ioh systengenipokedes

configured to cause a conputer to performthe functions for

i nter-syst eﬂfﬂ@ﬁﬁ&&%%‘y,m’[r%ﬂé‘i‘ﬁfse 9 illustrates a bl ock di agram of an

access termnal (U ' nodul es configured to cause a conputer. to
[
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i 11 ustrat es bl ackitAg A Qkcdo PR hE ALlioe Tystam enhanced to
support inter-system handovers;

[0031] FIG. 12 illustrates a schematic block diagram of a communication system for

supporting flexible DRX.

DETAILED DESCRIPTION

[0032] An inter-system handover system for a wireless communication system
supports hand-down and hand-up of a user equipment (UE) to different radio access
technologies (e.g., 3GPP LTE (Third Generation Partnership Project Long Term
Evolution, GSM (Global System for Mobile Communications), WCDMA (Wideband
Code Division Multiple Access)/ High Speed Packet Access variants (e.g.,
HSxPA/HSPA+), 1x Evolution-Data Only (1x/DQ), Ultra Mobile Broadband (UMB),
Worldwide Interoperability for Microwave Access (WiMAX), etc.), including
synchronous and asynchronous systems. Latency and handover connection failures are
reduced by an access node (nodeB) broadcasting information about neighboring
systems (targets) when the UE reception (RX) capability is both inside or outside the
reception range of the target. A single RX chain is sufficient, although transitioning
between a wireless wide area network (WWAN) to a wircless local area network
(WLAN) may advantageously benefit from simultaneous operation on two Rx chains.
Optimized list of neighboring RAT systems (targets) are broadcast from the network,
including measurement parameters and reporting instructions. Thereby, UE-driven
reporting minimizes latencies. UE reports other-system searches to network only if
needed for a handover. In addition, handover requests can be bundled with other-
system measurement information, if necessary, for additional efficiencies.

[0033] Various aspects are now described with reference to the drawings. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that the various aspects may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing these aspects.



[0030]FIG 11 illustrates a diagramof a multiple access wreless
conmuni cation system according to one aspect for supporting flexible
DRX; and < 12 illustrates a schematic bl ock dj N
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[ 0034] As used in this application, }tjhe erns "conponent”, "nodul e",

"systent, aflen¢pEnnaske eomepuiant wngen eesersdiledionp aay compuieereaddiiatdevice,
entity, eit Qﬁl}ie{]%%@z{iﬁ’ Iﬁorc&g{ﬂkf&agbrggutg reQ@Jl:{?é"’%{eﬁiaa&% SOLHYRLE are. not
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software, or software I'n exec r exanpl e, a conponen
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or more CONMpYdEhSransmitting and receiving electronic mail or in accessing a network such as the
Internet or a local area network (LAN). Of course, those skilled in the art will
recognize many modifications may be made to this configuration without departing
from the scope of the disclosed aspects.
[0037] Various aspects will be presented in terms of systems that may include a
number of components, modules, and the like. It is to be understood and appreciated
that the various systems may include additional components, modules, etc., or may not
include all of the components, modules, etc., discussed in connection with the figures.
A combination of these approaches may also be used. The various aspects disclosed

herein can be performed on clectrical devices including devices that utilize touch screen



[ 0035] The word "exenplary” is used herein to nmean serving as an
exanpl e, instance, or illustration. Any aspect or design described
herein as wEXREMIsHY" 1S not necessarily to be construg Oggl‘%gﬁrred
or advantageous over other aspects or designs. [0036] urt er nor e,
the one or nore versions may be inplenegted as a met hod, apparatus,
or article of manufacture using standard progranm ng or engi neering
techni ques to produce software, firmnvare, hardware, or any

conbi nat i ondisplay mﬁndiogimtm@ise-and‘,mmumnyﬁeonﬂeﬂmeenﬁmztmﬁlheomsic&md

aspects The term"articl f m or alternativel.y, .
" conput er pfleij&danﬁoa}paﬁfﬁ%{&)sgtag fﬁ”g aﬁ‘lereﬁw r*sphpﬂ?serpaeaﬂf¥ Aé’rtf’éoﬁ?ﬁé@’étsa
conput er pr oEb AL ARIGRIRS LREGodiE AVIRD Yo GNRYLEE wieRdabl e devi ce,

carrier, or nedia. For exanpl e, conputer readabl e nedia can include
but are not [0038] t eRectorinmmitadly o EICbr}aglearﬂeypeces wWirlgs conranmication kystem

o™ oo 0 O BRE S BRoicey Bl it Sk et TR il
i gi y
devi ces (e. @f usct afdipmshi gﬁ@) 12A88ivbdronablrye ddi® BdbOndiRoRNRAGD! B4 el a
that a carrier wave can npl.oyed to carry conputer-readable

el ectroni c BHEBPEHERAN léhé%earﬂeéers the sepisp &M 41 Righea Arupe eYSyjargtwork
el ectronic t

| ocal area @Amexc)r (%IJEI'X %S&b%%ﬁ?ggﬁ oés%ed;skh% %@h?%r% E}eggér}tﬁ&\%\nlg{ Irlﬁg
recogni ze mBAWN dbdi Eiaoaxhsomfsswhwamen&mmnql@et hfemeterf fguratiowen between
wi t hout dep 0 . Of. e S.

[0037] Var | boutchdS s Rebr o8RRI it A b BE YRR et fsoony
i ncl ude a nunsbei‘heoﬁowcmﬁemem sendynd tleighborahidt (ME) 22 ke prdzmptj sr tooatbleast
under st ood and, a gj.é;li% thath t he varjous s gt ens g cl ude

addi ti onal 8’6}’%& sgazching for anqther yystery for qoppqchgRy Lhq sogpeeRN

conponent s, 14Q@Y|s6fls a€ldast ondicSiEddiDE &6l ehdbi&@ﬁé}ﬁlcéﬂ" @Egonhhhztt he tid OBreSw
A conbi nation of these approaches may al so be use The vari ous

aspects di s€xyEd Thisrdgaitrar4 plovpeine seuiescR ON 181te dickteeandifiens wadgr which
i ncl udi ng dexdg€$, bipatq Wbk Lh;@dob&u%ssa@ (ﬁﬁlﬂ‘n 2§ )l éﬂ%&ﬁa{a‘?ﬁ?ﬁlolbﬁ’cgbx?ﬁxe

or nouse-and- keyboard type 1 nterfaces.  es of such devices

i ncl ude conputrer BANdkstotaypidaadgastitn. | Eis amm %cmaebsmbec puedsing loads
digital aSS|st nt.s. ( ) n her [ vices bo

and wirel ess t%b(%%] éDAér\}’?lﬁdgquﬁl iae? u?%ﬁe"lg rt.uf,% ﬁu%%%enéss tl\é\gétwould
Wi rel ess comnemlseaﬂaeomqmmlt ém the @nfmanlmsl tatta detaffiecwhandi h}gldover is
reduces | atenc nnection errors during handover of user equi pnent
(UE) 12 betWé‘Eﬁ 'source radi o access network (RAN) 14 and a

nei ghboring RAN 16. | n particular, the source RAN 14 either requests
over a net w39t onRedariiag ogfIGr & apeiiepret daemoaaicationswpsicat B@ aglude,

paraneters fpr 4ibeg @‘ﬁinH;QP 8@96 Wc&@muﬁ&?cmﬂ% &9st0h EMETS)PRLATRRERSdio

i ncl ude i nfor matl on for over between diffefent radi o access
t echnol ogi edoféshtNatw@RATE Ié"ﬁBhNasllgybattemmwetes eemtersybtcmghrdeyer sgstem

The source Rfﬁ\lbé‘rwe%eﬁﬁ%t %Eé\lfagg)hd%%ss In WN)E% oé ﬁteg % EEP%Voi e%:l S Alde

| east provi sion, i 64T ch |ng
connecti on. (aﬁﬁmiesnurleenmms&ékqaipﬁmns(éjﬁj Sleaite [ BASAn@he inrarige eNode Bl 20

enabl e a hand- of or|t 4 for t 12 to execute. This

ol gor b oBramobile et aBee ool MDY SEmR SR © SR Shap peine
whi ch the DegvidiRbrherd Batieek. & dnanpereNode D Rldpiic hBbady eaioiBideasnt
data traffic_|oad on the source RAN 14 to avoid congestion. This

al gorit hm 28E4ayicgilddri but e processing loads to the DE 12 as wel |

reduci ng MEgEHHPIENGRRAE Bl 10, 1196U2D SR RCur BRITS Rl R hEsd

required fo{rf@tahg sourC((::e RAN 14°to detérm C dlover dlMé -

war rant ed. [(00R3Y] wRexf @ars ang cootrd|pGneZRRICH peotiastoh ma@p@ottpwads the UE 118.

conmuni cat i t 0 | ncl v

Tel ecomruni gglF ?%eﬁéj? % F%@?Gﬁgﬁﬁé;&[% ?rg ne?s tklgfl St ?ata
Convergence Protocol (PDCP), radio link control (RLC) medlum access control

(MAC) and physical layer control (PHY). The eNode Bs 116, 120, 122 are



9 interconnected with each other by nmeans of X2 interface ("X2"). The
eNode Bs 116, 120, 122 are al so connected by neans of an SI interface

("S 1") tQydhukRis7iEvol ved Packet Core), nore specifi cabl)sbdisnssaqs
mobility naﬁagog)rir)erzt entities/ serving gateways (MVE/S—G\k/:\) 126, 128

connected to a data packet network 130. 9The SI interface supports a
many-to-many rel ati on between MVES/S-GW 126, 128 and eNode Bs 116,
120, 122. [0041] The eNode Bs 116, 120, 122 hosts the foll ow ng
functions: fmeliconncesd withecaoimoage bg mcany aikD ilnedicer(“Eo7)t Thd eNoddBo 116,
adm ssion ¢ rql.; copnection bility_contr.ol ;. dypnam.c allqcatio f
Fesour ces t Q2L HE BISD ROUSEICH DT AR GRAN (K TERH a1 gy . Famded
conpr essi on pafdt ERE)Y Blok®BpRfficdBE to dASHALS t HARPEMSR | @ELEDP Ne@ing2PatdM s
at UE attachnent; routing of user plane data towards serving gateway;

schedul i ng AMME/PLAYNiIS6) &1 ernpeied Hy2 MesRATES Tebverdi B8t ebhe P binteniece
MVE) ; schedyl ifags %Hx‘%'an&fté‘-’hﬁﬁ%%élh% @m@e’n%ngﬁ?sﬁ-dv@ﬁ% Bk ,08 ?ep.@H@Bs 116,

measur enment rﬂt’aﬂgortl ng-’con uration for ty and schedul i ng.
[ 0042] The MVEO,H@8ts the foll owing functions: distribution of paging

nmessages to e es 6,,.1 . security.control: idle state
bty oM SRR e Tt 4 Bat T by ke B ap i Bh R
ci phering amthnhgdnegr,i tadigobedrec taoatiolpfradio naddtisw@s cbhi@l] WonddAS) mobility
signaling. The Serving. eway hqsts the follow.ng funct.ions .
termi nat i on cg#trQlj &waﬂgwggli%?é b r BT R gr i%goﬁg Qi ug&xﬂf A ngevglink
U-pl ane for (supR@hE); 9F hiddenBhdrédsion ah@@@%ﬂtﬁn@f@ser%ma%ﬁr@ﬁﬁ@@@ﬁ&% an

200 for inter-system handovers begi ns w a source base node (hNodeB)

mai nt ai ni ng MeEAPFetiachasgauing diyperplang dote tovadaseRangBHordvh scheguingm
(bl ock 202). : t Lansm.t S, pei |, ) oA

(bl ock 204) .an%?‘é’ﬁﬁfﬁg‘grgr?%%g@igf IE/@;%& ?p@”g’?‘h%% orthig/gﬂ@#’asr%gctiﬁ(lg%d,

GSM  WCDWVA, tiasscigion $E braad¢4BOn B iony atXmesturenjent rdpertingneosfiguration for

frequency, syst.em bandwidih, reference tine difference between source
and each taf’éozjfi?fy(%?(?%c?'%%ﬂm ystem specific infoi mation. For instance,

the latter g¢egu2l ncl eV Kustsabslfolidtthgoftdtidas:NdkBiBulidNf aking @lessaged fo
I D. As anot her ex%drrpl e, the latter can al so include center freqtéency

pl us scranblBhgNeGaePs dF0-WEBMAL HISSEBALEY THaEOk ridlgstitte SRR fenpsels System

uni cast in 90RtAS BRGTn (BAWS Werer doﬂtrélh@ipﬁesﬁ%%awegm; RERLOYYF tib-S
NL may be broadcast to a gopul ation of UEs. A handover a (I:;or_lthm IS
t hus transmifacesy Smasm (ThaSkagnadiag Ndbe Berveng fetewry hepthihgdrllorgee fyngtions

some instan : 8 i 1 G : S
o begi n sodrainedPEEYHn Yol AErRps b pRsdsk o iy r ) Bt RFRbnod
ot her 10 i mdUdoelslityt he algorithminitially dictates
conditions/criteria necessary as a prerequisite for beginning to

search, sucHO¥SlendnghlGoch asipgthadolegy POR &orr WeswyEera diyadavprsy baging with a
the al for Tt Rey ! Qo aecandir pauiBde (rhAHes, hGind b Budoll i
handover. [ 0@¥hbding syEsmt ppick ALY HavwumegfNodsBetransmpaneighinr dist @dgdotao
perform reqlﬂ[ﬁ ?ﬁock 204). This NL can specify a type of RAT for each target (e.g., GSM,
WCDMA, HSxPA, LTE, 1x/DO, UMB, WiMAX, etc.), the center frequency, system
bandwidth, reference time difference between source and each target, or other system
specific information. For instance, the latter can include color code and pseudo noise
(PN) offset, cell ID. As another example, the latter can also include center frequency
plus scrambling code for WCDMA/HSxXPA. This transmission can be unicast in some
instances; however, in the exemplary methodology this NL may be broadcast to a
population of UEs. A handover algorithm is thus transmitted from the source NodeB to

the UE in block 206. In some instances, broadcast of the NL alone is sufficient to

prompt UEs to begin scarching for the target NodeBs contained in the NL. In other



measur enents. The source NodeB can maintain a desired nunber of
interlaces (DRX patterns) for other system neasurenents for each
systemty 08). Once a determnation is made ~
shoul d i ni |g@e ééz%rch for another systemin bl ock 2105?@8%0,%0:#54
responding to recei pt of NL, respondingigto both NL and an

al gorithm search criterion, etc.), then the handover algorithmis
executed to determ ne whet her handover is warranted (block 212). Then

the HE reqUﬁﬁ,‘faﬁcéshﬁieh@g@ﬁiﬂm@limﬁablyQﬁktat%ﬁ-édndlmfhis&Htehb%e&é&hﬁ'ﬁ@s N@E&E@mwte
consi ders f granting or denying (bl ock 2169 For |nst nce,

handover al rhegwnééw%?r@p U8 CEGEY P& NOHE Odﬁfetfﬁ@nef‘p SnSiY faao Esio)

handover i ngpdedq Fr&’mt%ﬁé §dﬁ9@e NORS. nﬂlterhitw‘e%ﬁ’iﬁ%&'ﬁﬁfﬁﬁé Elgbﬂﬁllhf?&%ﬁtes
t hat a handover nust be nade to maintain connection, hi's may
result in aeondiomeanda véughithe UE requegs ahandeger 1004511 n FI G 4, a
timng diagramfor a nethodol ogy 300 for conmuni cati ons between an
active LTE BEA4ni t Tha GBsngmcdlydbie304ficisntdgpic e ldacbato qutfoinmateuiten

a handover to a Target..NodeB In bl ock. 30

b oadcast s HCEJSTRI by AReaBPOeR RErEP & Rsrd S iof e Pitre
302 bot h i nphitres) dadother aGtdny tesduddnts Toneaste afstne Rt (bROK 208P00htdd
paraneters 1.n the SIB can be dynam cal |y .changed by the network, such

as being peffiEaMBHIMYS MAdHEH; the B SBAv'd ity E’F& 8% a”é’g‘ﬁ‘f Pxsten ek 210

(BCCH) to refl epdspaibal f’%plrécblbb’ oprLt %E@%ﬁdlﬁé"i’@%oﬁlr NLOGRY ad Ql%ghﬂﬁgl/bedrch
conditions. In block 310, the 02 extracts the NL and se€arch

al gori t hm f eotTiohEts) Blenﬁh%méeveﬁ‘@lg@étf@r i cecuitiela detsmaing hethenhandpyry
L ssxa&aqﬁ@ad BREE ) Otnd B e E%ﬁes%utfhte o : (AT Hifih the

search. For exa rce rarn
br oadcast i n§oame I‘IlﬂodaBt cdnsideadfanggrerﬁmgl o1 demq@ ébleackc Bld)hatFor tingtaice, the

desired to know whi.ch.lUEs 30 u d co i,th tar npde. .

A Ler nat | vel RS OIS G BT TP RB0NGTrE 4L LioceTLOn f PRPVE: in order o
det er m nat i grlaidialoating. rEHCHt echsee@oR isdica/AGhA { hemdo-Be reoube endiodeB
304 has dropped below a certain threshold. [004 ]In bl ock 312, in

sone i nst ané@éﬂt%‘ﬂéOI@Eﬂmﬂ@éﬂlW@ﬁﬂ&t‘tmaé‘dB?fP?Sﬁ 6B &}S@@éﬁqrﬁlﬁg( DRX)
in order to acconmobdate searching for the target syster;é) however
i s shoul d béWMppr edndiled 4npttiming dliageareon a gretiadelogy eénior gpmelugisations

that searchipg,.fph, GBS #0@2 h'gih4§ %%EQQMB% ik ?%M%%g 34 Sirfinate i {na

request. In response in e source Nod can execute
an algorit hhmidower(ta)a Toget HaedeBd3 ttantioveck #4038, (liz) SduraviNedpd®i bioadrasts a

ent 1 rom | e ebiied RBneRBUSE Bty CF PR Rl Pal Ao s

ta][ get syst @ﬁteg.earwn@mmﬂt lafid $Eidkrtirigh pArameisuiethe ltSiBg@h I&yammlcally
information and response paraneters (TVM. p S|t|on ocation, LIE
i nt ernat | onahaqs@%éhﬁ@r?émogk sueleas being pepﬁéw?ig% ampsmitted gRihebrppdeast cpatrol

granted. | n plaeke8 meﬂéa&a\?»%bm%gbmr%@%@a cr Q6o e Sonditions. In

systenicell for handover. [0047]I for instances in whic
the LIE 302 bioski3A0.athe 61t 3eueniacisdekNL andmerseh plgprifimnbom the BB in dgop

can access

connoot 1 on SSEnhACSAM ARREPSARARTR! sy liet Hhenl "RUK I Biink A may e o
source NodeBnBﬁd ihe[s(aﬁmﬁ] For blaople, 82 FoutchédNAJEB 302 nrag g ploaiol $row brhadwasting
handover request or a . tar search ons sur eme

bandl ed up A S 1 PR REE PR bR RES FoRRT B HeRe B gy
a target nodehedOGithrta@et BERI VAteRONRLy, TRA St 18I hh cogld, refiitd a RS,
ete.). determination that the received signal strength from the source NodeB 304 has dropped

below a certain threshold.

[0046] In block 312, in somec instances the UE 302 can rcquest discontinuous
reception (DRX) in order to accommodate searching for the target system(s); however

is should be appreciated with the benefit of the present disclosure that searching for the



[0049] I n bl ock 326, the source NodeB 304 nmakes a determ nation

whet her to grant or deny the handover. |If granted, in block 328 the
source No comuni cate with the target nodeB I I,he
target i n%&ﬁ@?@%ﬁ@rom the LIE 302. The target nodeB 552%8?@?{ 34{4he
handover in block 330, which can includg target systeminformation
for use by the UE 302. The source NodeB 304 responds for relaying the
handover grant to the LIE 302 in block 332, which can include target
system i nf oot is@sterh fma3pidti ré@leesucl heteqist. | o enpynsantl LQRMHEE! HRMsource
failures are reduced by facilitati nq tt&% héndover. [0050]In FIG_ 5, a
met hodol ogy N8P 48l 4T g8FHuS @B HeRTamuier 4@2 lpahased hardpyreors i How

with a sour @émPlSHiiﬁﬁ w94 ]I)RXE%&&%T Mg REEIEQYEI6, e c@rr&s%ﬁﬂflﬁ% ﬁlgﬁﬁgb #Q6hnt

In bl ock 408, the source NodeB 404 transm ts neasurenen

reporting paicantediosrdeiNeteRedue dheE 392B, If Wivosderbihgadcaset $yishugtersh
i nformation i i (=% - :
IbI ock 41:), £ ﬁg%b%nggﬂ?tgéﬁpgﬂl S S'(tjgﬁ%kﬁ;gyﬁfma%g&tgﬁgmls\gg??ﬁﬁ’gﬁ%o?%rfglﬁ%ers

recei ved by (VL tposigod docsear, AFE fuernstivmal aegpatenmvatie Bic40af tHhiagers edDR K

can be predicated upon.the recejyved si l, stren e.d., Es/b r.om
the source RBHEB'S ntaq'oBbPlﬁé‘ g!egl?i‘ﬁ @tg’@&&@&? ﬁ%ﬁf@lﬁfo{ P\F%%‘ﬁ&?%?m)lcf‘iﬁ for
bl ock 412, aafidevther aspect of the 12 NL/search algorithmis
performed to deternine when sufficient connectivity has been sensed
to warrant iﬂd@ﬁat'lﬁrbld&lldﬁbefcfr%%%ﬁés inAgieh ¥l SEI392 481 Bhiiedoud NRRet
in block 414, the UE 402 makes a | ocation uEdate request to the

t ar get nodeBowgstivihimele, Het WEn30% sporfdecsiithh randogic aedeemn chgpdelt ERACH),
accepted in 416 51] F .

et of i i ng “WRARE Jf Whonpp sl phftsalte @ Tk LA ARG D UEEi0n pod e
ment i oned albowee NedgBh304wi th receiving the algorithmfromthe source
NodeB i n block 502. In block 504, the list of neighboring systens is
recei ved, wpo®is]i n Ihivkock BR4ushe GEIZ0L radpiids twitik ieatoRerequdsy pea @fgeRihrch
system (e.g., GSM WCDVA, HSxPA ETE i x/ DO, UVMB, WIVIAX). ]t _can

i ncl ude cent@&PORFedfeaTaymety spehe it with thss ispramee inclugedhs TYME e
bet ween SOUFtl‘Eee%@eﬁlQ stRTE! tar@f n8¥H 808 §P8Ghdehved | JalRf MRh&PIMd® (8¢, Es/lo,

| x/ DO col or code and PN of fset; WCDMA HSxPA cel'l 1D, center frequency
and scranbl Bf§Lcddle, etc.). In bl ock 506, the source NodeB may have
designated a subset of the NIL for searching and not the entire |ist.
I n bl ock 5080048] detlebkicka£6.0he mirreadaicBs3 0 onakkaet Heternangtonevhethes toegmits
contained in_the NL,for targeting.. t hen the dol o 500
oxits at bl GRS bE piRer PR i blosR A8 1 Wlet N GedE 8 P ate
target syst evithiwas térgetneddeB 306 @iz 30SBiardc @ifornation €@ HRATE 30DNht agrget
Infinite Inpul se Response (IIR) filter ti constant for source NodeB
Es/| is perf’eﬂﬁsﬁeos_ogngrﬁwacweslfﬁdow dt BpF nai Siahs St HEdraeh BHGBK
514 whet her jidgndtiohtfer & vyeds wesENt TRE sdasdeQodeBr 30uN8s RN f8 r&%ﬁ‘@the

has fallen below a specified threshold ("Ti"). If so in block 514 or
if receipt dpndaveingeans gpf thei Ut 39%rin sdegkc ABAg wihithbrac kncheig, targeerpystem
search is p S| e bl il - e, |

316, ovevpro o hiRl #SpRfabes TRAGRS 1] A NohhooR o B art Te MR oy
consi der at i daslitatngstbe bardlargr. Rx chain sensitivity may be | ower than a
primary Rx chain. The nethodol ogy thus acconmobdates this by assum ng
t hat a si ngl[eo3oqdi dnVWOC 3, armdtiddetogiRAdr 408nddapedted for & UE 40ndlefpésnid edit kite

tunabl e RX chains or simltaneous dual systemreception/processi S
not  pr esurmedfiib 4 ot @%&Bwﬁafme@am{%ﬁa&mr?a%ﬁ HWGQIJ%@X%%EE’F%OS»
does enhancendaggRy eNoddmPr408X #aRdnfits MeaBRbMEntaRAE bforlifE Gla¥fncters in a
contiguous ten frames of a GSM system whose capture allows quicker

GSM syst em aeajsiremnedtofB, whope drgadeng inclydesragforeation cabeyiangighlering MéodgB

to request I fach|J 1 F

nmet hodol ogyl%g%’(ba S?Nggf'%Beaéh?)h?{flgl&\%ﬁg%&otrﬁ@i@?@%%pro [égsgtggitlésﬁ% iﬁlgﬁg%%eg?ch
algorithm received by starting to search for the target nodeB 406. This search can be

predicated upon the received signal strength (e.g., Es/lo) from the source nodeB 404
dropping below a predetermined threshold. In block 412, a further aspect of the



13 the NL by the source NodeB, depicted in block 602. For clarity,
measur enent of one target nodeB is depicted, although it should be
appr eci at benefit of the present disclosure ipl e
t ar get noﬁ@%gﬂo?r/gef/%e nonitored for possible handover. IP%'P@FZ(?C 65%%5‘2 a
measure representative of target nodeB I2ecei ved power is perforned,
such as Es/Jo. This nmeasure is |low pass filtered in block 606, which
in the illustrative depiction utilizes a one-tap IIRfilter

"y(n) =(1/ TeNDXemkh (alodithhe )s pdrfmfﬂ:&d to ﬂﬂerbilmmkhﬁﬂ&fﬁaemaioﬁmﬁcatfﬂtphasl Iseen
made as to whether this s over time ears to,be stro en
(ocg. 25 i Wi oy o IpFRten o DR d&4uP | DBSHERT b Je s Per Dk
i ncr enent ed4{QrnheBER0? RlaREVlocatidn WRHAR rdghést tihe edrp R0l B PEBMidhaN @l
(dB) exceeds the source Es/lo by sone preset difference and ot her wi se
decr enent s f‘ffﬁéo‘@ﬁé‘ﬂ‘ihtai‘f"ﬁﬁwbpme greptedinddackPnati on is made as to
whet her the accunul ated credits exceed a mnimumcredits threshold
("frac"). 110058] alf&iGHemr Hehedadayatildar ﬁ@emﬁ@ieg aden or ithe HEris thptert

resu!t Wwas %[uj*’t er- stgl% Q ghegs rHc.p %ﬂn&i ;!Tﬁ%vé Qé %? e%g airnghh {' Qlt}%\‘ilﬁo%%e
and if so, ur th Jetermhat ’on i's f& &t %ner

chip to int ecm‘reerﬂam meisdkt 502c dhlbébo(cE@hpthe axm(ﬁ"aﬂsghhormnmsy@mmsnemmcd
t hreshol d s t he source eB in 614. i

ot OB 1 ni ¢ P SieTaRe B RTaRs o anu Oty (e S Rl
in block 61@13@&%4:]9 nxfidG: UB4IB] rwlafnmhem 28 efdludecaben®s CREBeMYH 8y A4
i ncl udes nodul es t hat provide a neans to cause a conputer to

parti ci pat e bpiivadthy gefprendeciime dpféerprce Histwtea gioareomdHpes!, o3-system saseifice
702 is pr Ovixﬁﬁ&aftﬁﬁ rgé.&%@%gg)u P@bgg Fad! 8§ olﬁ“%&) VEAPA/RE R RANEBY Bhter

critical informatio l 4 is prov d for specifying
al gori t hm f fiequiECcs ad tsbmglbbngleodcsym B mis ddrckh06A tiroshwres RO4eE gnay have

provi ded ! orieigRtkiPASat Rl R RINAL LR AL (05 30t hadfAngovap bRl e
is provi e’ speC| yi hg Tl ow conposition ase ern.
nmodul e 710 idstepriostiondsimbas asao Mthetlet andther syzeans acaemsd ﬁha@Nelfo(tE@@hhg
call setup. modul e 71 vided faqr coordi, at|n ver with a
target syst [tg?}S'ET P@Og@%q %‘téﬁfolﬁﬁ‘é‘ijo@ Eln 4R ca&@gg]gés e ¥dnal
800 includes nodul es that provide a neans to cause a computer to
partici pat e [§052br b2 freget systant was %@%@dﬂw&gi()ésth% ifmeqgredaa gne-tap ffaiice
802 is prov ﬂﬁ&lsé REs oﬁé‘ee%ig”@té?%ln%m{stah{ i dsg{é\l!'c% h?‘o‘&@ﬁ%sﬂbrlg tp@ﬁ&%\i%

critical |n t|o I's provi or i nplenenting an
al gori t hm f blocklE> B ar &i dgfemtinaions isstiem gede ch. blackodd| wh@be ithe filtered

provi ded f Orme% dlg«!flrgésng é)g%s/lgat%r bas Eogl defisidg pal t‘ atlon fb?{ wIh %8&31 L {hreshold

handover . rovided for reques
based DRX pa‘fﬁi ar quoAnrﬁniukISGM&iﬁf reseijgrod Wideds ilﬁ)ﬁcwrﬁéfon’ eqmﬁmgumglochﬁd&m

e oo Bt her i Do RO erand R iorhsth TE SRR OB 516

FIG 10, inmhetéen @Wﬁ%ﬁan@sCdl{mldr&bﬁﬁétlc%dé‘cﬁ&tc%mz@&@udnhaé sdeBfilary Rx
enconpass the conmunication system 10 of FIG_1 includes support for

i nt er f aci ng Ch#in SPRIIEL par kst lopsr dhayop primpraRy feadhf able Bathpfelpgy thus
| egacy Gener, @Aonﬁﬁﬂé&&lﬁfﬁﬂ%%ﬁﬁﬁﬁ@ ﬁ’t%eé ﬁg@ﬁacﬁ%%@%’mﬂé‘mﬁ? éﬁ&d‘de?gbé,

GPRS Support No In turn a G inter .
to a d obal nsgtsminntbomnMiblRlXacl@mmmmn@ahtan@mg c(t@msteﬁdgeeemwpmoo&as@@s
Net wor k (GE

908 v
brovi des. ¢ naouRisrsdind thatud Be, ApliEll Bach Sttt B 0P adforpnee
bet ween GDRSaﬁmver AR 4xatnsle, oy sBlab mceﬁrﬂ: Zmﬁfguaﬁb tbnfremeACRBEGSM system
Stratum Anch ASA and i s ed on a Gn, refe e, pqi.nt as
Set noq. bot B SEINCGUE ATt o) CHRS Sauiieg SbBORE NEdd
(not shown) neaéla@rj oM 1B tAlegiRest DRKUH SRleRtoSHSiRM Rirehinkect ur e evol ved
(SAE) anchor 916 interfaced to the 3GPP anchor 912 by an S5b

interface thgisspr ovh 488, ¥henldaRhoIBER B0 WrldaidrRlrHnGPHE Q! URREuests a

handover is performed after performing the search such as depicted above in FIG. 6.

This list of one or more target systems can be limited to those specified in a subset of



support between the SAE Anchor 916 and an evol ved Packet Data Gat eway
(ePDG 924 of a wireless |ocal access network (W.AN) 3GPP | P Access

conmponent 326,k A@b,sal so includes a WAN Access networ kPéA‘%zr?cﬁ&Mﬁ‘n

SG interface I's tﬁe ref erence point between the Inter or 916
and a packet data network 930. Packet dgta network 930 may be an
operator external public or private packet data network or an intra
oper ator packet data network, e.g., for provision of IP Miltinedia
Subsyst em ( HH¢BYL $@rihg eomsce NddeB, SEgicte@ treblecic 602 oF drtclainy, recpantisnttod oik
and W functionalitjes and supports.a P and .non- 3GPP access
Systems. AniHEeE TOATR AT SERCBROYI ALY 5 THbu PR el aedr e AefHcKethe
data networ k--33f dabRs@e Rk btipdErdeNAS BB thaky e @Fonk A tibOFbséiReRENd 3R

which in turn comunicates via an S7 interface to the evol ved packet

core 902. THebBYK bAt.cr Magtrgrepsedalive o iyrel nogeB (exsSed poret s Repgrmed,

charging ru r P ' i f
ot (POEP) St Roun) AR Ba" R BFT aney Aotk g IR Bt Sfelhe

enabl es t r adsfighionaftiligesos and-fap M fiberd ‘yan) 0 €nd k@ (il dATQtafnal ) .ofn block 608,
aut henti cati ng/ aut.hori zi ng user, access .by .interfacing the evolved
packet  cor e o85arioD B B S PEE RS alan A TiedFhags s Udhd Soush
i nt erfacg Py dﬁﬁmhhlecrekg%b. i andllttative edpadtind, € ortiad iﬁﬁfhﬁlembifbﬂhéach
support between a truyst non- P 1P acce 936 and the SAE_Anchor
916. [0058] mféfgﬂdawfiﬂe&ﬁﬁﬁss@&%emeﬁ %Vehf4%é|eé§¢§3&gwamoe§§ﬂam some
systens are Ri@s&’c‘i‘iiﬁf@r@nﬁﬂ'a%%%eh@is@fi&‘{érﬁ’&ltswﬁé cRUR. 1Y PRSk 60, aARTEHAINGASH /N
content such as voice, data, and so on. These systens may be

mul ti pl e- ace¥ds a5yiet whitherathabiceuptlalsd ppeditsi srgeeso Anminingemi @editsi theshold
mul tiple usﬁf}%{;’sy ﬁ‘@ﬁrd ﬂgthgpgfet- alt gﬁtfllsenﬁ esatseig‘vvrh%ﬁqlgf"fhgsl%sﬁtew%s%rrived at

bandw dth a ansmt power ar%p es of such mult e-acce
systens i ncheste wode JEvnishiod searth ipbechéd2ssd(iCBMY fisfist dnteminatia is

aceoss ( FOVE Gy EBEres asptmier ST e i e eRbst it W g ey &

di vi si on nuidihipluen Apee sigehODMA)ifisd b eiEsouwlcd CAtBaNBIOAL b14. 1 sy graf B&S
mul ti pl e-access. conmuni cat.i on s&st em can. si mul ta%ge usly i{:&port
conmuni cat i &F rdiatshirarrihindlogk i elasn the L seguests apiapdpvepinglogk|616.

conmmuni cates with one or nore base stations via transm ssions on the

forward and[@¥dkr sdn|HIfkS, iTreothey saed. pi FResD RGOV iitrkides agasiules tthat
t he communi I I r : ]

the revers e%ﬁvlrlf%na( %1[;::5}}5 6{) ic%%3 tang\m@rﬁ[s%? %"3&’?{%&&9%?) ﬁTlt’r%ntlB Lb gﬁ%ﬁl quiqﬂééﬁ?dro ?)(%?es
t he term nalof HGSt hé. basrodiaidbmsproTided faownding caighber st iKLyegntiieing
established,via a single=in-single-o | tiple-in-singl.e-out..
Sinat e 1 e mitop Pl e for A Tt il O Pl By o
system [O00GMH AtMilO saiygisgsreranpdaeohs Ml gl (DF) ist prvidt foantcaddasd

and nmultiple (Ns) receive antennas for data transm ssion. A M MO
channel f or BB owgr%nﬁlaﬁilﬁﬁl@vahdANmﬁ@%éP@és arﬁv@ﬁﬁggf e e flow

deconposed  ighhfodNon RASPEIIE RhitRAN @hRlule WO REBIA P HBIANIKE tnkibm
as spatial channels, where NS .mli he Ns

{ NT, rmg%p Each of t o
i ndependent aegsah sbannck GRAEED gralissotup. a Aimeduds dh? ITHsoTladOfyy eqosdmating

provide i nproyed ﬁﬁg{f??& . 9., higher throughput or greater
reliability) ]?((fé fhe additi g)ﬁszti ‘di mensionalities created by the

mul tiple t re[‘&%gi] t qg(hée&e 1jnvaeno§1rc}1t gsrf)rc}c ,Sar?‘ Egccgst gellrxili%la?l%()o includes modules that
provide a means to cause a computer to participate in or to perform the methodologies
of FIGS. 3-8. A module 802 is provided for receiving neighbor list (NL) containing
handover critical information. A module 804 is provided for implementing an
algorithm for UE starting other-system search. A module 806 is provided for requesting
load-based determination for granting handover. A module 808 is provided for

requesting flow composition based DRX pattern. A module 810 is provided for



16 transm ssions are on the sanme frequency region so that the
reciprocity principle allows the estimation of the forward |ink

channel frv?@h&o@ﬁoaﬁ{sverse | i nk channel. This enabl es thﬁc‘éfﬁ\%ﬁ)ﬁﬁoﬁﬂqﬁt
ransm en

to extract beam form ng gain on the forward Iin

mul tiple antennas are avail able at the pccess point. [0062] Referring
to FIG 11, a multiple access w reless conmunication system accordi ng
to one aspect is illustrated. An access point 1000 (AP) incl udes

mul tipl e ank&neding raidos ades dhaklcl (R AOHY 0A# saisl A0Q6dul@B Ol Refrovided for
i ncl udi ng 1008 and 1010, ~and an additional including 1012 and 1014.

In FIG 11, PBRIINSFeordinpdenefe epeovenyith afaectssttinant enna gr oup,
however, nore or fewer antennas may be utilized for each antenna
group. Acces¥356kr nilmdflGLoWe ip Adnpthies dspeck ofrragnincidaben wivsteim aPle g scan

1012 and 1014 T .10 r; .t d i an
access ter m%‘r‘f’é’f“w%%fge over Uﬁ?%ﬁ%r%%@ﬂ@ O]Ifgﬁé gng irdg%:é?éyghﬁfr)\?%%ﬁ%? 1{1%%11
f r om access evadvatl praket tOEF0R veranrietedredS4 witkka QA& Goecd BsclkeeRadimatrvice
1022 is in ni cation.wth ant 100 nd , ner e ant.ennas
T006 and 1008 EP ATl Pl e e FPRS Syt ot Bood b taf i aos
forward |i nky hQ@Sindithet GCLIGISHal B ReT s MBbild OsmAGEeSFons eGOMYEHd A0
over reverse link 1024. 1n a FDD system copmunication |inks

0050, 304" Seeest alivork, RN U FEbY el BT & = JOFRAM: 24 | She 54

For exanpl eprdvifeW@icchiski Mhncl Q20 rdBYd USBroR afll FoSiiBP luphbR BEGREY GPR&Core
that used by reverse |ink 1018. [0063] Each group of antennas or the

area in whi b4 emky KPE dediogied of en dormintesatiaius dnchon (Ffler ¢ lddandois
as a sector t he C i 0t n i \ ups

are desi gneBQs{eg @o%ﬁﬁuinﬁzgfﬁgt@ggc%e%@ (zrb %§§§Q$28§g§? gga?e o @%%g
areas cover 8erving/Sappes Nadoi(GGSN)JBot ho@63] Mhe dABMMidcdtd toludees system

f d link 020 1 —th 1t f
o TSt B RO AR 0 L 505, T 9FE 55 s

si gnal - t o- n@it&eick Aidt Préfidds Ahvased pldnd kit @Natddéntiol bR RBbilIBCEPHSt. The
termnals 1016 and 1024. In addition, an access point usi n%ES eam
fr

forning to PPARSHPROrOS2 sewpumicptes withansM¥EalPE/YE viaideracy SShr drpHity

i ts cover aggr ¢ ERSS (MMES fRERD fRdiALATRETDadiRg HeRBLS « :
nei ghboring cells thaﬁ%gr(l ac}?reies 1poi ntI ttransrri ?%ln% tehr%%gtﬁalg %%Br?g g

antenna to &ls¢r Rlane Endite §SPE)arenteinatsIP fadespmpreasioessd goiyptionafudse data
fixed stati e .CO heatin ! J 1 na R al so
b For o o RHAE hRRSEITUILGRL 0B DoblE LG DALy RTS8
t er m nol ogy forAnpaeceSSE merbifitpa ThadyME| SRE Be8 cahinedlcaes de deasace S1 to an

termnal, U Solved RARSS0 tfcnr wirelessly communicating with UE devices 922.

[0057] An S2b interface provides the user plane with related control and mobility
support between the SAE Anchor 916 and an evolved Packet Data Gateway (ePDG)
924 of a wireless local access network (WLAN) 3GPP IP Access component 926 that
also includes a WLAN Access network (NW) 928. An SGi interface is the reference
point between the Inter AS Anchor 916 and a packet data network 930. Packet data
network 930 may be an operator cxternal public or private packet data network or an
intra operator packet data network, e.g., for provision of IP Multimedia Subsystem
(IMS) services. This SGi reference point corresponds to Gi and Wi functionalities and
supports any 3GPP and non-3GPP access systems. An Rx+ interface provides
communication between the packet data network 930 and a policy and charging rules
function (PCRF) 932, which in turn communicates via an S7 interface to the evolved

packet core 902. The S7 interface provides transfer of (QoS) policy and charging rules



17 (UE), a wireless comunication device, termnal, access termnal
or sone other term nology. [0066] FIG 12 is a block diagram of an

aspect of @obf@Asidter system 1110 (al so known as the, gf)gﬁﬁw&ﬂhﬁbg

and a receiver system 1150 (al so known as access termn

system 1100. At the transmitter systempsl10, traffic data for a
nunber of data streans is provided froma data source 1112 to a
transmt (TX) data processor 1114. [0067]In an aspect, each data

streamis t fidASPECRE @32 @vmmcﬁaﬁceemgﬁrlgmfdrém@bxnam@m@qot Thoved! An S6
processor 1114 f or mat and interl eaves the traffic data for

Bach data stEms 6’a%e'§AénméBr%%\<‘r)t‘%“é‘E}PSaFaﬂ§B"a|°ﬁ§“‘§€%twé‘ e uheairare duta

that data Stfdx%fﬁeﬁt@caﬁﬁ?){ﬁt Q,%Es% by[lﬁl@ﬁ% é@m%@&i%’d I{@t cfoﬂargc@atsh
data stream nay be nul | exe pil 6t data using t echni ques.

The pil ot d&t@ﬂies‘ubgﬁplb@faiewc%(ﬂﬁﬁ\%“da“efas%ﬁatnteéfﬂﬁe pwattdes ghepyset plgrewithn
k
a xnown manhgh g ¥n oMﬁﬁﬁs gﬁo {a&%ﬁ{ sg%i d%%%ﬁ? F0acEak bgﬁﬁrgd fpe

channel response. e nultiple a for
streamis t &l Amdiot 2itéed (i.e., synbol mapped) based on a partlcular
nodul ati on schene (e.g., BPSK, QSPK, M PSK, or M QAM selected for

that data s{0058Mm t at pical Be apmedibad it veiyekdelcommiitatied gystedisCare widely
codi ng, and nndulatlon(%si each data stream may be qﬁgernlned by
i nstruct i onSePEYFIJP REWYLAGy 2pPETERS B Ca@%m[ﬂﬁ%@}lﬁeﬁfé BRIVt G and so

synbol s for oal I Titad asytdnRaBa@l & t ABRipRLRA¥EFedydiona Ja}sdm 'V@fp&%%@ﬁfn@r
1120, which may further process the nodul ati on” synbolsS (e.g., for
OFDM) . TX Nlcmwnmtwsmt myltple Hsers groviadas thﬂamiahlleaﬁwst@m khoress (8.,

ot ament ot Dl AR s Sl g diESo Il PHAl kRl sl RSBl bode
to mt:) hF sym;di\sslm*{ ntﬂtqal@l?ttasm(@%rhﬁs) swstEniso tm:r’medmsuwnnmltfpﬁeomomeﬁ: S".l;igl&'ﬂaﬁe
S (0] | S el n rransm

ot ocesses a YudpLEERGRCL b e Rkatros PIB0RER e SrP b E SHEregta

signal s, andrthedohhleffeq@emnsidiviaos muRipls acc&RPOFDMRS), sydthi. ers, and
upconverts) t he anal og signals to provide a nodul at ed signal sui tabl e

for transnmi fms@g O\Rhnefallg, M MRichanelultifilasmedul angdusigioal Sybeam can
transmitters 1122a through 1122t are then transmtted f ron1N¥

ant ennas 113@anltepgogely Hunpozi communipation; foe myltiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and

reverse links, The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-single-out, single-in-multiple-

out (SIMO) or a multiple-in~-multiple-out (MIMOQ) system.

[0060] A MIMO system employs multiple (Ny) transmit antennas and multiple (Ng)
receive antennas for data transmission. A MIMO channel formed by the Ny transmit and
Npg receive antennas may be decomposed into Ny independent channels, which are also
referred to as spatial channels, where Ny £ min{N;, N,}. Each of the Ng independent
channels corresponds to a dimension. The MIMO system can provide improved

performance (e.g., higher throughput or greater reliability) if the additional

dimensionalities created by the multiple transmit and receive antennas are utilized.

[0061] A MIMO system supports a time division duplex (TDD) and frequency
division duplex (FDD) systems. In a TDD system, the forward and reverse link



18 [0071] At receiver system 1150, the transmtted nodul ated signals
are received by NR antennas 1152a through 1152r and the received

si gnal enna 1152 is provided to a respect
(RCVR) 11%{}% ﬁ}rio:ﬁ 1154r. Each receiver 1154 conditi (&;ﬁ@ %Qb‘“ﬁh

filters, anplifies, and dovvnconverts) aig espective recei ved SI gnal
digitizes t he conditioned signal to provide sanples, and further
processes the sanples to provide a corresponding "received" synbol

stream [ O0072hMisdDhsded 6o RS SRuchlP diditd thaaht ¥R HréoNe PRhopesSERs
the NR received sy rrbol%tgtreams fromNR receivers 1154 based on a

particul ar thscefivaion,elote damii e Hivnegldrany thsrsvarse mirchages! ebitis gnables

synbol stregBacclfiepdit SAtArRI %ﬁﬁﬁp%e%ﬁ%ﬂﬁlﬂ@kaﬁeﬂi‘PQH{% @4:83rd Hnk when
dei nterl eaves, and decodes each detected synbol™ streamto recover the

traffic dat mlﬂféi?rle@M@md&iﬂ'&&Sﬂilrablfrﬁfthﬁﬁéc%ﬁ*m?@tsm ng by RX data processor
1160 is conplenentary to that perfornmed by TX M MO processor 1120 and
TX data pro¢@2br JRchm:riag to rEdGs il £ aemuls'ylstms&lﬂiﬁeles[smﬁﬁl]uﬁaimionessmn

1170 peri odica erm nes. whi ch pre; codi ng

(1 schesen e CRPET BuRET s MGRR! TAT 358" nRE LA e R des e
conpri sing antﬁﬁﬁargr&upsﬂ&ﬁ)ﬁmﬂ@(ﬂlhg o004ed 1806 aanlsthmalhbuadlm@nnmsnahd 1000.744H the
reverse |ink rressage onpri se various types of information

regardi ng t Aéd IE%‘?ﬁlr‘Eﬂ*ﬁh’éi&”tgi Jcs)ﬂzlaPﬁllobAr Iy G r]eleél’]\)'édodaieﬁnassta?"e%w‘ﬂfﬁé‘mh

reverse |i nlént@msgi% '1§ov&é%61“ RERRSRRE RYterthad Yot 2 uiiRa6HS Qhchl dmiina
whi ch al so recei ves If)rafflc data for a nunber of data streans from a

dat a sour ce gloMB6 Aweitratied 1616 e Fodin mmumgfs@p varantannahEd 2ppd 1014,

Syet em 1110 B0 SBrE TH98 hd 1B Bl ARBTICR RAES WP IBIE bpd
L r opeg Sic Sle \r/@smgzcsmdmmzm?ﬁld aasoezveenfegnfggﬁolf%onfgcgnnamﬁalzam omde\tersmrlmd
by o R dat AOP oRkeeSo PRI EY el Patrnieos dhA0EmsOF Bl RES SEeke

transm ttedabyniRg00@ea MBB tS)shie Middhbon i Qeas $@minhl 3622 diePforward link
det erm nes whi ch cﬁre coding matrix to use for determ ning the beam

form ng wei REG 2RhERCiKF GHTaten {10@ aseevsaerunalntLd ayer reyedy B A0%h In a

aspect, | ogipga ?ﬂ«%ﬂn%rﬁmﬁﬁﬁa‘cf%aﬁﬁés”(ﬁ@ i0i® feont gl 1@63&%1?'1& ffferent
Traffic Channels. Logical Control Channel's conprises Broadcast
Cont rol Chamigghency for communication. For example, forward link 1020 may use a different

frequency then that used by reverse link 1618.

[0063] Each group of antennas or the area in which they are designed to
communicate is often referred to as a sector of the access point. In this aspect, antenna
groups each are designed to communicate to access terminals in a sector, of the areas

covered by access point 1000,

[00064] In communication over forward links 1020 and 1026, the transmitting
antennas of access point 1000 utilize beam forming in order to improve the signal-to-
noise ratio of forward links for the different access terminals 1016 and 1024. In
addition, an access point using beam forming to transmit to access terminals scattered
randomly through its coverage causes less interference to access terminals in
neighboring cells than an access point transmitting through a single antenna to all its

access terminals,

[0065] An access point may be a fixed station used for communicating with the
terminals and may also be referred to as an access point, a Node B, or some other

terminology. An access terminal may also be called an access terminal, user equipment



(BCCH), which is DL channel for broadcasting system control
information. Paging 19 Control Channel (PCCH), which is DL channel
that tran I kg information. Milticast Control M)
which is %g?ﬁfos?gﬁﬁrﬂl ti point DL channel used for trang%l%ﬂ%?’%%ﬁ/

Mul ti medi a Broadcast and Miulticast Servite (MBMS) scheduling and
control information for one or several MICHs. Cenerally, after

est abl i shing RRC connection this channel is only used by UEs that
recei ve MBMBUENO4 ewirdddsd ddp@intidaGhh) . debed] emmad], Gaiotss oferriinaln o€ lsohOCHIHr
is Point-to- oi.n bi -directional channel that transmts dedi cated
control infd YU and used by UEs having an RRC connection. In an
aspect, Logical Traffic Channels conprises a Dedicated Traffic

Channel (DTEM00] whikH- 13 199 plegk ﬁ@gﬁm fit ahaspact ol @t trasamitter Restamell 1 10 (also
dedi cat ed t @n0f al¥Re af Qs ?&ﬁt) LhPR %c@fvelogﬁrrﬂéﬁlefﬁb 5198 PRwHORR: ac!:e{?.s Iermmap

addition, a Miulticast Traffic Channel for Point-to
DL channel fibe MPM@AsHstem| 1ng0.tAtathe |tr@n&ﬁlatt©r Syﬁtemﬂ?l]l Dntr@?ﬁc alsq@éot a number of

Transport I t Ir p

Channel s C(C):@%@ rg ?gémgq%?r%bgggg Hb%éiﬁ{r%e %dﬁ—l;f ) trarnsmif @@rd%% BRrRser
Channel (DLI$DCH) and a Pagi ng Channel (PCH), the PCH for support of
UE power saving (DRX cycle is indicated by the network to the UE),

broadcast ed [@068] enhidncaspedt] c@mddnBRREEN 1 tBRMIfES QUECE SedpbBitRR BARmpe
used for other control/traffic channel s. The UL Transport Channels

conpri ses aZR&Mfom AR&sBroesstinkl 14 (irmeaty, codesranr aderlcerrarihe FfaffRE@@-IfOT
an Upl i nk SQ%he&tpﬁ{féén%Eﬁ‘ 8h a(fdicelRCthdiAP drdmi! s%'{] ekl tﬁ%‘r tﬁit T¥ream to

channel s. The PRY channels conprise a set of DL channe

channel s. [ 0oF8icHededdlatPHY channel s conpri se: Common Pi | ot Channel
(CPICH); Synchronization Channel (SCH); Conmon Control Channel
(CCCH); Shal®¥$8DL Giwtaodbd GaarfoebachSIECkycanMmray ibeastitifleréd ofith Ginndeta

(MCCH) ; Shared nnment an cknow ed ement Channgel
(AGKOR) ; v T IR ool B nlh ' blioalber Fioveh O akerity 5
Channel ( UPGkddrssedagh Reowm elagadrQind Ghatehsed B @é’)recell-@@@{été?ﬁi k& 8dtiMate the
Channel (LICH); The UL PHY Channel s conprises. Physical Random Access

Channel ( PRAZIIRE! IEpRaRsfel T@a}“ﬁtpglﬁxleﬁd’ileta%@r CO@%H#@&OI( @Of dpfp; stream is then

Acknow edge t
AST O - S e R e AP S

Channel ( ULQS8BCHY =P, oerd WaRd M Bmct&:g’m@ﬁt (8P| Ceym 1{30101@91]dWm®ddim®n
been descri Eﬁ'ﬁ d’;}?OV§% rcllﬁ{ U?Lgegs%;ﬁl la%ﬁ I%Lduiﬁ% rl Oulsl (ggap%g E{I[II%?‘\Y 3)13

of course, possi e every concei vabl
conponent s detemehéibljoineigiotisnd @tfopuspinsescaaforde3ri bi ng t he various
aspects, but one of ordinary skill 20

[0069] The modulation symbols for all data streams are then provided to a TX

MIMO processor 1120, which may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1120 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 1122a through 1122t. In certain implementations, TX MIMO
processor 1120 applies beam-forming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0070] Each transmitter 1122 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transmitters 1122a through 1122t

are then transmitted from Nr antennas 1124a through 1124, respectively.
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Traffic Channels. Logical Control Channels comprises Broadcast Control Channel

(BCCH), which is DL channel for broadcasting system control information. Paging



22 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. A nethod for
handover in a w reless comunication system including:

transm ttiyngzook/i@dMsa user equi pment (UE), a request fopcglip§fegissyous
reception (DRX) to facilitate a search for a target systenm receiving

a DRX grant in response to the request;l9%nitiating a search for the
target systemin accordance with the DRX grant; and transmtting a
handover request based on a result of the search for the target
system 2. Cohteoln€hdnod (HCCdﬂ)aiwhidh isvgr ehannelethet wangers hmgDBRXnfraaton.

i ncludes re Vi n interl aces nerated by.a
sour ce. Node SR CrRRt BHECHI S §Poi GiaBei: Biecsd el
i ncl udes i ntr&ﬂidnﬁﬁﬁ§ Mal‘ﬂﬂle\dﬁeB&iaﬁcasﬂlaﬁd MThlFighst imrﬁ@amBMSt)rschmhh@raget
system i ncl udes pWr@form' n maasuremean at_a ti m'arhg, éFetterm ned in

b

accordance §PHIR! tipfermation, fogue or spverpf MEGHS, (Gengr fh ostaliiglingi BRC

transm tti ngofnR&idhandeVdhndL oy esadly f el ey UE‘&'th%Qe&cQU@%BMS t®Bte: old
nmeasurenents in the handover request ness . The nethod of claim

3 or 4, Mem%fmcﬁagmim%nm@hm@dd qcé%)slts P@ﬁé-twe@r Vedirgsoweal
measur enent . 801 tﬂé%efra‘}‘i%ﬂ?g?ag%te%”één%ﬁmﬁmﬁt{@l dé@_ dsgérll gy VEMSLE A rEHE

request fOI’ IS transm source
connection. In an aspect, Logical Traffic Channels comprises a Dedicated Traffic

Channel (DTCH), which is Point-to-point bi-directional channel, dedicated to one UE,
for the transfer of user information. In addition, a Multicast Traffic Channel (MTCH)

for Point-to-multipoint DL channel for transmitting traffic data.

[0077] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprises a Broadcast Channel (BCH), Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH), the PCH for support of UE power
saving (DRX cycle is indicated by the network to the UE), broadcasted over entire cell
and mapped to PHY resources which can be used for other control/traffic channels. The
UL Transport Channels comprises a Random Access Channel (RACH), a Request
Channel (REQCH), an Uplink Shared Data Channel (UL-SDCH) and a plurality of
PHY channels. The PHY channels comprise a set of DL channels and UL channels.

[0078] The DL PHY channels comprise: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH), Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH); Paging
Indicator Channel (PICH); Load Indicator Channel (LICH); The UL PHY Channels
comprises: Physical Random Access Channcl (PRACH); Channcl Quality Indicator
Channel (CQICH); Acknowledgement Channel (ACKCH); Antenna Subset Indicator
Channel (ASICH); Shared Request Channel (SREQCH); UL Physical Shared Data
Channel (UL-PSDCHY); Broadband Pilot Channel (BPICH).

[0079]  What has been described above includes examples of the various aspects. It
is, of course, not possible to describe every conceivable combination of components or

methodologies for purposes of describing the various aspects, but one of ordinary skill



the DRY grant is transmtted fromthe source NodeB to the UE. 7. The
met hod of any one of clainms I to 6, further including: receiving a
handover gvabdshéom a source NodeB. 8. The nethod of ekb@iRro6s/054444
wherein the handover grant is relayed by the source NodeB fromthe
target system 9. An apparatus for handbver in a wreless

comuni cation system including: a transmtter configured to:
transmt a request for discontinuous reception (DRY) to facilitate
sear chi ng f &t thg artanayetecagpizedmgt meany furdigr combinationa pshpermatatiantiov gpssible.

request basedeqnnd &RH! LoRls Jp8FAGAR, " Abnhdie d ARl AP S A0

receiver, coup transmtter, configure recelve a
grant in respdifsetitis, ik vasgioas tthdt ofal] DMiin ahdl spieiarad stare sheet gpgeted
systemin accordance with the DRX grant. 10. The apparatus of claim
9, wherein fHE™DRX grant includes interlaces generated by a source

NodeB. 11. [d0s6] appahatidslapindCihaksard @ thehariehNfubfifdns aifeihel 0 thbighove

target systeminc|ludes performng. . . . .
described components, devices, circuits, systems and the like, the terms (including a
reference to a “means”) used to describe such components are intended to correspond,
unless otherwise indicated, to any component which performs the specified function of
the described component (e.g., a functional equivalent), even though not structurally
equivalent to the disclosed structure, which performs the function in the herein
illustrated exemplary aspects. In this regard, it will also be recognized that the various
aspects include a system as well as a computer-readable medium having computer-
executable instructions for performing the acts or events of the various methods.
[0081] In addition, while a particular feature may have been disclosed with respect
to only one of several implementations, such feature may be combined with one or
more other features of the other implementations as may be desired and advantageous
for any given or particular application. To the extent that the terms “includes” and
“including” and variants thereof are used in either the detailed description or the claims,
these terms are intended to be inclusive in a manner similar to the term “comprising.”
Furthermore, the term “or” as used in either the detailed description of the claims is
meant to be a “non-exclusive or”,
[0082]  Furthermore, as will be appreciated, various portions of the disclosed
systems and methods may include or consist of artificial intelligence, machine learning,
or knowledge or rule based components, sub-components, processes, means,
methodologies, or mechanisms (e.g., support vector machines, neural networks, expert
systems, Bayesian belief networks, fuzzy logic, data fusion engines, classifiers . . . ).
Such components, inter alia, can automate certain mechanisms or processes performed
thereby to make portions of the systems and methods more adaptive as well as efficient
and intelligent. By way of example and not limitation, the evolved RAN (e.g., access
point, eNode B) can infer or predict data traffic conditions and opportunities for
facilitating handover to another type of RAT with reduced latency and connection errors

based on previous interactions with the same or like machines under similar conditions.



measurenents at a timng determned in accordance with the
Interlaces. 12. The apparatus of any one of clainms 9, 10 or 11,
wher ei n t ovbrewsasares t he handover request, the transm t pef/isS008/054444
configured to transmt the neasurenents bundl ed in a handover request
message. 13. The apparatus of any one ®f clains 9 to 12, wherein the
measurenents include at | east one received power neasurenent. 14. The
apparatus of any one of clains 9 to 13, wherein the receiver is
further conﬁ‘?‘lﬁ{ed In yiews et vecraplpariaeioms degcahed supsmmethodalogiss Mot eBy

' : e aj 4
wher o h t he “hanBLgiRl HE kelordil R e PRolpfcASuBRBRE Hlall peididsta
target systenth rdéendk deviceaaf dlowhaigoaneyr Whila for rglrpssss codmsimpiliciag i odn

system incl udi ng: ns for transmitti froma pser, ..
ctui prent | ( G0 met R0 S e 86 ST TR LELA f S Bkt is o be
facilitate andgabeharideppRciatdgeld (RYHIR6d subRRNMaf@lis i Giedilet BY i AR of
grant in respo&ge to the request; neans for initiating a search for

the target SifsPlarKs; AS 8R1EGPISKT B2 oL IR SITRROLATEFFE OF £hrcumsahs withrother

t L an f mitt It NGIRLABAVRN i RPHEIM anBAB KON héremE Rk dovef nbB1 IG&F£LY 19¢ks
e target.
J may be required to implement the methodologies described herein. Additionally, it

should be further appreciated that the methodologies disclosed herein are capable of
being stored on an article of manufacture to facilitate transporting and transferring such
methodologies to computers. The term article of manufacture, as used herein, is
intended to cncompass a computer program accessible from any computer-rcadable
device, carrier, or media,

[0084] It should be appreciated that any patent, publication, or other disclosure
material, in whole or in part, that is said to be incorporated by reference herein is
incorporated herein only to the extent that the incorporated material does not conflict
with existing definitions, statements, or other disclosure material set forth in this
disclosure. As such, and to the extent necessary, the disclosure as explicitly set forth
herein supersedes any conflicting material incorporated herein by reference. Any
material, or portion thereof, that is said to be incorporated by reference herein, but
which conflicts with existing definitions, statements, or other disclosure material set
forth herein, will only be incorporated to the extent that no conflict arises between that

incorporated material and the existing disclosure material.



17. The device of claim 16, wherein, the neans for receiving
the DRX grant includes nmeans for receiving interlaces generated by a
source NodeB; and means for initiating the search for the
target systemincludes perform ng neasurenents at a tim ng determ ned
in accordance with the interlaces. 18. The device of claim17,
further including: 24 means foghbundling t he measurenents in

t he handover request nessage, the neasSurenents including at |east one
recei ved power nmeaHR erAMs DEFRNINGEIEIDWESEION ARDWSFORLOMVSEl ai B 16,
17 or 18, further including; neans for receiving a handover grant
froma source NodeB. 20. The device of any one of clainms 16 to 19,
wher ei n the Wardedr hapdoserin 4 vyrelegsiceryraugicyipn siemgesindiss NodeB from a

tar get NOdeBerrEﬁmInQrﬁgﬁta u§Y &hpiknt AJE), a@eqm@ttmaccfn%uo@%%ﬂyﬂbm&o@acmtatea

Wi rel ess qu mmuni ¢ t|on system i ncl uding: receiving a request
for di scHtT HICHE ?%8%pt|on (DRX) froma user equi pment (UE) to
facilitate searoraifidmm arspngettheysesm transntting a DRX grant in

response to tmmrg%qesecﬁtvor tHe @Rl s theagn ?cc&?é’aﬂéi%@lihemﬂ%ﬁﬁtt anfif OM t he UE
based on a resuli,. of the searc

e st e and
o e e b e reanes i R SR B VR equest

2, The method of claim 1, wherein receiving the DRX grant includes receiving a DRX pattern including

interlaces generated by a source NodeB.

3. The method of claim 1 or 2, wherein the DRX grant includes interlaces, and wherein initialing the
search for the target system includes performing measurements at a timing determined in accordance with the

interlaces.

4, The method of claim 3, wherein transmitting the handover request further includes bundling the

measurements in the handover request message.

5. The method of ¢laim 3 or 4, wherein the measurements include at least one received power
measurement.
6. The method of any one of claims 1 to 5, wherein,

the request for DRX is transmitted to a source NodeB; and
the DRX grant is transmitted from the source NodeB to the UE.

7. The method of any one of claims 1 to 6, further including:

receiving a handover grant from a source NodeB.

8. The method of claim 7, wherein the handover grant is relayed by the source NodeB from the target
system.
9. An apparatus for handover in a wireless communication system, including:

a transmitter configured to:
transmit a request for discontinuous reception (DRX) to facilitale searching for a target

system, and



22. The nethod of claim 21, further including; generating a DRX
pattern including interlaces, the DRX grant including the DRX
pattern. 23. The nmethod of claim 22, wherein receiving the handover
request further includes receiving the nmeasurenents bundled in the
handover request nmessage. 24. The nethod of any one of clainms 21 to
23, wherein the DRX grant includes in3erlaces, and wherein the search
for the target systemis perfornmed by "the UE and i ncl udes

measur enent s at arstsinitia Aghdelet reques teed oh Nreal ©OF sAREWTE thitdrget dyki@n; and

i nterl aces. .Th h f,,claims 21 to 24, further

i ncl udi ng: d%?‘%?’ln{'ﬁﬁ“ﬁgg‘\?ﬁ‘g‘%eﬁ‘fe&?ﬁ%“8"3@%‘?"%‘% handover request. 26. The
met hod of any oneesive CPRF et dyespegseisthe rgpet s PREe udi ng: transmitting
t he handover requesdh frehe@ardetdy @@t in hRsleRcd intthOrEa¥Qet system and

recei ving the handover grant generated by the target NodeB. 27. The
met hod of claim 26, wherein transmtting the handover grant includes:
rel ayi nglot he Thramphonwe pf dprmhtwhereic e DRY gfantanvlutds anterlapegpeterdid de Bsotmoe NdweB. UE.
25 28. An apparatus for handover in a wireless comruni cation system

t he appar.atus, i ncl udi ng. recei ver configured to; receive a
equest Hor anespesats ptrss f wbeesh heorgipiie Wreel e s Refeient (UD)
to faci|hdaateegear Ghingdrtchaineddn dcardyete vily bt enrtlacesnd recei ve a handover

request fromthe UE based on a result of the search for the target

system and . _ .
12 The apparatus of any one of claims 9, 18 or 11, wherein to transmit the handover request, the

transmitter is configured to transmit the measurements bundled in a handover request message.

13. The apparatus of any one of claims 9 to 12, wherein the measurements include at least one received

power raeasurement.

14, The apparatus of any one of claims 9 to 13, wherein the receiver is further configured 1o:

receive a handover grant from a source NodeB in response to the handover request.

I5. The apparatus of claim 14, wherein the handover grant is relayed by the source NodeB from the
target system.
16, A device for handover in a wireless communication system, including:

means for transmitting, from a user equipment (UE)}, a request for discontinuous reception (DRX) to
facilitate a search for a target system;

means for receiving a DRX grant in response to the request;

means for initiating a search for the target system in accordance with the DRX grant; and

means for transmitting a handover request based on a result of the search for the target,

17. The device of claim 16, wherein,

the means for receiving the DRX prant includes means for receiving interlaces generated by a source
NodeB; and

means for initiating the search for the target system includes performing measurements at a timing

determined in accordance with the interlaces.

18, ‘The device of claim 17, further including:



"a transmitter, comunicatively coupled with the receiver, and
configured to: transmt a DRX grant to the UE in response to the DRX
request; and transmt a handover grant to the UE in response to the
handover request. 29. The apparatus of claim 28, wherein, the
apparatus includes a source NodeB; and the target systemincludes a
target NodeB. 30. A conputer program product, including: a _
non-transitory conputer-readabl e nedi umincluding; code for causing a
conput er to ek &npmdling e meastrénodts of thedanydoanequft medsaente nletistrefentrincRding O
27.

at least one received power measurement.

19. The device of any one of claims 16, 17 or 18, further including;

means for receiving a handover grant from a source NodeB,

20. The device of any one of claims 16 to 19, wherein the handover grant is relayed by the source NodeB

from a target NodeB the tarpet system.

21 A method for handover in a wireless communication system, including:

receiving a request for discontinuous reception (DRX) from a user equipment (UE) to facilitate
searching for a target system;

transmitting a DRX grant in response to the request;

receiving a handover request from the UE based on a result of the search for the target system; and

transmitting a handover grant in response to the handover request,

22, The method of ¢laim 21, further including;
generating a DRX pattern including interlaces, the DRX grant including the DRX pattern.

23. The method of claim 22, wherein receiving the handover request further includes receiving the

measurements bundled in the handover request message.

24, The method of any one of claims 21 to 23, wherein the DRX grant includes interfaces, and wherein
the search for the target system is performed by the UE and includes measurements at a timing determined in

accordance with the interlaces.

25. The method of any one of claims 21 to 24, further including:

determining whether to grant the handover request.

26. The method of any one of claims 21 to 23, further including:
transmitting the handover request (0 a target NodeB in the target system; and

receiving the handover grant generated by the target NodeB,

27. The methad of claim 26, wherein transmitting the handover grant includes:

relaying the handover grant received from the target NodeB to the UE.



28

29.

30.

25

An apparatus for handover in a wireless communication system, the apparatus including:
a receiver configured to:

receive a request for discontinuous reception (DRX) from a user equipment {UE) to facilitate
searching for a target system; and

receive a handover request from the UE based on a result of the search for the target system;
and
a transmitter, communicatively coupled with the receiver, and configured to:

transmit a DRX grant to the UE in respense to the DRX request; and

transmit a handover grant to the UE in response to the handover request.

The apparatus of claim 28, wherein,
the apparatus includes a source NodeB; and

the target systemn includes a target NodeB.

A computer program produet, including:
a non-transitory computer-readable medium including:

code for causing a computer o implement the method of any one of claims 1 to 8 or 21 to 27.



