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[0003] I n many scenarios, to enable effective exchange of data between user
equi pnent (VP) and base stations (a network) that service the 15E,

transm ssion of data nust be precisely schedul ed. Conventionally, base
stations or other network entities create a schedule to enable UP to
receive, for instance, data over a high-speed data link. Additionally, as
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Serial No. 60/732,691 entitled “MEASUREMENT OCCASIONS FOR TNTER-RAT
HANDOVER FROM E-UTRAN” which was filed November 1, 2005. The entirety of

the aforementioned application is herein incorporated by reference.

BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,
and, amongst other things, to flexible communication schemes for wireless

communications systems.

11, Background

[0003] In many scenarios, to enable effective exchange of data between user
cquipment (UE) and basc stations (a nctwork) that scrvice the UE, transmission of data
must be precisely scheduled. Conventionally, base stations or other network entities
create a schedule to enable UE to receive, for instance, data over a high-speed data link.
Additionally, as UE is mobile, the base station (or other network entity) includes within
the schedule periods of time that transmission of data will temporarily cease, thereby
enabling the UE to determine if another base station, another frequency, and/or another
technology will provide better network services when compared to services provided by
a base station that is currently servicing the UE.

[0004) In a detailed example, in systems such as the Global System for Mobile
Communications (GSM), the UE transmits and receives at different times and there
exists idle time during which the UE can measure parameters associated with other
frequencies, technologies, and/or base stations to determine if a handover is desirable.
In Code Division Multiple Access (CDMA) and Orthogonal Frequency Division
Multiple Access (OFDMA) systems, however, data is constantly being transmitted
between UE and a base station, such that no guaranteed idle time exists that the UE can

measure performance parameters with respect to other frequencies and/or technologies.



[0Q04] In a detail ed exanple, in systens such as the G obal Systemfor Mbile
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“there exists idle time during which the UE can nmeasure paraneters associ at ed
wi t h ot hewd zodgomssai es, technol ogi es, and/ or base st at PomaStws/odsermne if a
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Ot hogonal Frequency Division Miultiple Access (OFDVA) systens, however, data
is constantly being transmtted between UP and a base station, such that no
guaranteed idle time exists that the TIE can neasure performance paraneters
with respect to other frequencies and/or,technologies. 2 In these types of
schedul ed systens, because downlink data”is schedul ed dynam cally by a
network entity, the UE has little advance notice of when packets addressed
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downlink channel and perform measurements with respect to other systems/frequencies

without fear of data loss. In an example, the user equipment can inform a base station
that a measurement gap is desired by setting a particular value within a channel quality
indicator report or within a MAC-e (or other layer-2) header. The network can, upon
receipt of an indication that a measurement gap is desired, schedule a measurement gap;
accordingly, data is not scheduled for transmission on the downlink channel during the
measurement gap. In an example, the user equipment can refrain from performing
measurements until explicitly authorized by the network (e.g., the network can provide
the user equipment with a schedule that includes a measurement gap).

[0007] In connection with the above, a method in accordance with an aspect
described herein comprises determining that it is desirable to undertake measurements

with respect to one or more of a different frequency and a different technology when



descri bed herein conprises determning that it is desirable to undertake
measurenments with respect to one or nore of a different frequency and a
"different technol ogy when 3 conpared to one or nore of a current frequency
and technovogg7asssici ated with a network that is servi GOTgSaee60d8iui pnent .
The nethod further conprises indicating to the network servicing the user
equi pnent the desirability of undertaking the neasurenents. Additionally, a
comuni cati ons apparatus can conprise a nmenory that includes instructions
for indicating to a network that perform ng one or nore of inter-frequency
and. inter-radio access technol ogy rreasu?errents is desired. The apparatus
can al so include a processor that is configured to execute the instructions
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[0009] Still further, a method is disclosed herein, wherein the method comprises

receiving a request for a measurement gap from user equipment, and scheduling

downlink data to the user equipment based at least in part upon the received request.

Additionally, a communications apparatus is described herein, wherein the apparatus
comprises 4 memory that retains instructions for scheduling data to be delivered on a
downlink to user equipment based at least in part upon a request for a measurement gap
provided by the user equipment. The apparatus also comprises a processor that is
configured to execute the instructions. Moreover, a communications apparatus can
comprise means for receiving an indication that a measurement gap is desired from user
equipment and means for scheduling downlink transmissions to the user equipment
based at least in part upon the received indication.

[0010] In still another aspect, a computer-readable medium can have stored
thereon computer-executable instructions for receiving a channel quality indicator report
from user equipment and analyzing the channel quality indicator report. The computer-

executable instructions can further include determining that quality of a downlink



4 channel associated with user equipnent is below a pre-defined threshold
based at least in part upon the analysis of the channel quality indicator
report, and scheduling a nmeasurenent gap for the user equipnent. In

addi ti on, ywio AHEBE30r can be configured to execute i nspcoobioosiasodsar

determ ning that a request for a measurenent gap has been received from user
equi pnent and scheduling data on a downlink channel to the user equi pnent as
a function of the request. [0011] To the acconplishnment of the foregoing and
related ends, certain illustrative aspects are described herein in
connection with the foll ow ng descriptiqp and the annexed draw ngs. These
aspects are indicative, however, of but a few of the various ways in which
the principles of the disclosed subject matter may be enpl oyed and the
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[ 0014] FI G I'S an exanp el ess co ni cat1 ons environment. 151FIG 4
i s an exanpkqipperinatdendtionof fleaeduettat es request of a measur enment

[0011] To the accomplishment of the foregoing and related ends, certain

illustrative aspects are described herein in connection with the following description and

the annexed drawings. These aspects are indicative, however, of but a few of the
various ways in which the principles of the disclosed subject matter may be employed
and the claimed matter is intended to include all such aspects and their equivalents.
Other advantages and novel features may become apparent from the following detailed

description when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is an example high-level block diagram of a system that facilitates
request for and provision of a measurcment gap.

[0013] FIG. 2 is an example block diagram of a system that facilitates
optimizing when a measurement gap is scheduled.

[0014] FIG. 3 is an example wireless communications environment.

[0015] FIG. 4 is an example apparatus that facilitates request of a measurement

gap and/or provision of a schedule that includes a measurement gap.

[0016] FIG. 5 is a representative flow diagram illustrating an example
methodology for performing inter-frequency and/or inter-RAT (inter-Radio Access
Technology) measurements based at least in part upon a request for a measurement gap.
[0017] FIG. 6 is a representative flow diagram illustrating an example
methodology for performing inter-frequency and/or inter-RAT measurements based at
least in part upon a request for a measurement gap.

[0018] FIG. 7 is a representative flow diagram illustrating an example
methodology for indicating within a channel quality indicator report that a measurement

gap is desired.



gap. and/ or provision of a schedul e that includes a neasurenent gap.
[0O016]FIG 5 is a representative flow diagramillustrating an exanpl e

"nmet hodol ogy for performing inter-frequency and/or inter-RAT (inter-Radio
Access Teomaabogy3ssneasur enents based at | east in part papars2@cioegsiest for a
measurenent gap. [0017]FIG 6 is a representative flow diagramillustrating
an exanpl e net hodol ogy for performng inter-frequency and/or inter-RAT
measurenents based at |east in part upon a request for a neasurenent gap.
[0018]FIG 7 is a representative flow diagramillustrating an exanple

met hodol ogy for indicating wthin a channpel quality indicator report that a
nmeasurenent gap is desired. 5 [0019]FlI 8 is a representative flow di agram
illustrating an exanpl e net hodol ogy for transmtting a schedul e that

includes a r[ﬁﬁ%&’ renent;gap istaorebﬁ%gcrnt&lq'g iﬂ%({pﬂggram illustrating an example

methodology for transmitting a schedule that includes 4 measurement gap to user

equipment.

[0020] FIG. 9 is a representative flow diagram illustrating an example
methodology for utilizing a CQT report to carry a gap request.

[0021] FIG. 10 is an example timing diagram.

[0022] FIG. 11 is an example timing diagram.

[0023] FIG. 12 is an example system that facilitates indicating to a wireless

network that a measurement gap is desired.

[0024] FIG. 13 is an example system that facilitates scheduling of transmission
of data on a downlink channel as a function of a request for a measurement gap.

[0025] FIG. 14 is an illustration of an example system that can be utilized in
connection with requesting a measurement gap.

[0026] FIG. 15 is an illustration of an example system that can be utilized in

connection with scheduling a measurement gap.

DETAILED DESCRIPTION
[0027] The claimed subject matter is now described with reference to the
drawings, wherein like reference numerals are used to refer to like elements throughout.

In the following description, for purposes of explanation, numerous specific details are

@W/ set forth in order to provide a thorough understanding of the claimed subject matter. It

may be evident, however, that such subject matter 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 the subject invention.

[0028] Furthermore, various embodiments are described herein in connection
with user equipment (UE). UE can also be called a system, a subscriber unit, subscriber
station, mobile station, mobile device, remote station, remote terminal, access terminal,
user terminal, terminal, user agent, or user device. UE can be a cellular telephone, a
cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop
(WLL) station, a PDA, a handheld device having wireless connection capability, a

processor within a mobile device, or other processing device connected to a wireless

modem.



[0020]FIG 9 is a representative flow diagramillustrating an exanple

nmet hodol ogy for utilizing a CQ report to carry a gap request. [0021]FIG 10
<is an exanple timng diagram [0022]FIG 11 is an exanple tim ng diagram

[ 0023] FI Gwdoi/es3gsl exanpl e systemthat facilitates i ndcTaisiongod4ssa Wi rel ess
network that a measurenent gap is desired. [0024]FIG 13 is an exanple
systemthat facilitates scheduling of transm ssion of data on a downlink
channel as a function of a request for a nmeasurenent gap. [0025]FIG 14 is
an illustration of an exanple systemthat can be utilized in connection with
requesting a neasurenent gap. [0026] FlI G 615 Is an illustration of an exanple
systemthat can be utilized in

[0029] Moreover, aspects of the disclosed subject matter may be implemented
as a method, apparatus, or article of manufacture using standard programming and/or
engineering techniques to produce software, firmware, hardware, or any combination
thereof to control a computer to implement various aspects of the claimed subject
matter. The term "article of manufacture” as used herein is intended to encompass a
computer program accessible from any computer-readable device, carrier, or media.
For example, computer readable media can include but are not limited to magnetic
storage devices (e.g., hard disk, floppy disk, magnetic strips...), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD)...), smart cards, and flash memory

devices (e.g., card, stick, key drive...). Additionally it should be appreciated that a
carrier wave can be employed to carry computer-readable electronic data such as those
used in transmitting and receiving voice mail or in accessing a network such as a
cellular network. Of course, those skilled in the art will recognize many modifications
may be made to this configuration without departing from the scope or spirit of what is
described herein.

[0030] Turning now to the drawings, Fig. 1 illustrates a system 100 that
facilitates scheduling measurcment gaps bascd at lcast in part upon information
provided from user equipment. The system 100 includes user equipment 102 that is
communicatively coupled to a base station 104 in a wireless manner. In other words,
base station 104 is providing voice and/or data services to user equipment 102 over a

downlink and receiving communications from user equipment 102 over an uplink. In an

example, base station 104 provides a schedule to user equipment 102 regarding when
downlink transmissions are to occur, and can further schedule “measurement gaps” that
enable user equipment 102 to determine quality of a signal associated with another
frequency and/or technology. More particularly, user equipment 102 can be mobile in
nature, such that quality associated with signals received from base station 104 can vary
as user equipment 102 translates to a different geographic region., Conventionally,
scheduling of measurement gaps is performed in a rigid manner, such that every
threshold amount of time base station 104 schedules a measurement gap for user
equipment 102, Such rigid scheduling does not optimize use of resources associated
with base station 104.

[0031] Accordingly, user equipment 102 can include a request generator 106

that creates a request for a measurement gap and provides such request to base station



connection w th scheduling a neasurenent gap. DETAI LED DESCRI PTI ON [ 0027] The
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system 100 &kt to user equipment 102 over the downlink. Upon receiving the acknowledgement

of rceeipt from basc station 104, uscr cquipment 102 can tunc away from the downlink
channel to perform measurements with respect to other frequencies and/or other
technologies. Upon returning to the downlink channel, user equipment 102 can send an
indication of such to base station 104, and base station 104 can proceed with providing
é;; voice/data to user equipment 102 by way of the downlink channel.
[0033] In yet another aspect, a network associated with base station 104 can
have more control over when user equipment 102 performs measurements with respect
to different technologies and/or different frequencies. For instance, the network can
determine a quality threshold and can communicate such quality threshold to user
equipment 102, wherein such communication can occur by way of a broadcast channel
and/or a dedicated downlink channel (e.g., by way of layer 2 or layer 3 signaling).
When the user equipment determines that quality metric of a downlink signal between
user equipment 102 and base station 104 is below the threshold, request generator 106
can indicate as much to base station 104 (e.g., by transmitting a CQI report to the base
station and indicating therein that the quality metric is below the threshold). Base
station 104 can treat receipt of the CQI report as a request by user equipment 102 to

perform measurements with respect to different frequencies and/or different



facilitates scheduling nmeasurenent gaps based at |east in part upon

i nformati on provided from user equi pnent. The system 100 i ncl udes user
*equi prent 102 that is communicatively coupled to a base station 104 in a

W rel ess memmer/os3s1 ot her words, base station 104 is pPOviud2oagospeisce and/ or
data services to user equi pnent 102 over a downlink and receiving

communi cations fromuser equi pnent 102 over an uplink. In an exanple, base
station 104 provides a schedule to user equi pnent 102 regarding when
domnlink transm ssions are to occur, and can further schedul e "neasurenent
gaps" that enable user equi pnent 102 to geternlne quality of a signa

associ ated wi th another frequency and/or technology. Mre particularly, user
equi prent 102 can be nobile in nature, such that quality associated wth

signals r ec%'cﬂﬁﬂ%éléé) rQclﬁécﬁﬁelsfo%ta!sgihal%vﬁﬁﬂa%%fa‘ﬁoﬁﬁOW%QI{ cn%%'a@ﬂﬁéﬁhlel(m
translates to a different geographic region. Conventionall Y schedul i ng of

measur ement ‘t}&éy feast eparbynRRCcEonients ofitks GQRTaRARy anddhise stetien 104 emyprovideshol d
amount of -t jjxe.hag é&@éﬂ&ﬂﬁ% tf@e&%ﬂoes @15 BRAH: 10201 Bhvd!Ser

equi prent 102, Suc 1d’s ze use of resources
associ at ed Wawleggesed vgheatltmsimmomg]th@@wxdmgqhquhbeﬁweequmﬁm 102 can
include ar agine asurenent gap
and provi degr?éu uf;c hézi‘ t% ]ér%?g%%h{ﬁ @E?Isgl%n%gés Oéle?{)icgflou%&ﬁk@n an
exanpl e, sugRIBGE ngibe Phusyibd adtwork pssptiated acith Yase ktatiery 804 gandypwe 2
signaling). inthe formof a flag that is within a
channel qua B?icl ng%oa%?&%?% report, a flag or value within the header of
a data pack&03@such aScheduler ho%lcwfemtmgwm vageusgaiherdatiers vdgnt abl e manner
Peal ea by PasturUERlal OPRg ShBEANIOR huckinh ARRERLI LREIGWED
102 is goi ngart @np@pr rwrecantie@nd matidhow, marldfreg@médm@qumnaé%h%at ed with
base statio erefore,
et or k. anspaited BhePRR A afneR: NI AT oS LRI Bl B0
schedul i ng eedettecmelngiesafor ifspoe jif uﬁeammpmnté%b@& yerjp agrenthy mrf@me¢04 can
provide an inpdicablon tfj’_é srcﬁ%ﬁﬂ&tlogfcaﬁ Bisé ﬁ%‘ﬂ%@h ﬁl%ﬁraf(ﬁdm%nf ggga&‘&c?ﬁarge”er ator
106 to user equi pnent 07 For i nstance, reques P gener at or can create a
CQ report aedodeftinanpiiede @llmivmlgrmextdqglgﬂwbmz folsédp listeningtputhe desmnlink0 2
desires to Palpe Tl 4 hen
transmt t htg ]'at pgg){&@ggﬂgg%é{t?gét@%ﬁ%ggfe}ﬁ%eﬁglfté%t I'on lgéggrg@gi ves the
CQ report, S%twdhlymtdddmsemchﬂerﬂoﬁ lgan mebldeam@mdempmtm daes fatdcaat i on of
recei pt of t i
recei ving t?@ﬁlgéﬁ%&% In(?go{ﬁ&e%xaﬁ%%f g%%%lt&? r om cg)g%ﬁgrtxg %It\gér{ t@%ﬁls%@&uc
equi pnent 102daiarﬁontmnemamy td umqlhpmdmtvwm midaahactmlhletmpasnfamem gap
measur enent h respec e chnol ogi es.
Upon retur n?’ﬁbgedt“ 6t h%% Emberdg cﬁ%"h‘nﬁﬁgﬂug‘%ﬁg‘?& urp E}E@&c%ﬁe@%%d an
i ndi cati on efsosiateld with dtheraiset anmpmenl,csrkch ’dmdmbmeemmmgamr&@rzheddnd firoceed
Soannel - [ ob S HEobEA Bl hEmBE R suBAL AR bt P Rbs B b b BT, o
104 can haveqmmnwnﬁumbam@muﬁanamh@nmusemcmquhpanmnh&ﬁﬁnmeﬂhmwmmdn%murenents
O eSPeC o R B8 BN ARSn L (e LB BB R
such qual i tylaiathmsmgnﬁqatlbm user equi pnent 102 wherein such conmuni cati on can
occur by vatog 2, o o5k FAGSNRly BELAm Rk NMLAD GaTe)
(; 8t2 er r11d ngs Eﬂm'sur?memtr daps h@t:d at:le:m‘t irgpatbupeni aveqsisyfoa k. nresweernigsg mrwin(gig nment

and bas W, 0 . . can
i ndi cate as%xzﬁﬁh Bégﬁhl m£§£8 }%E? &Qﬁ%ﬁ@rkﬂpcgﬁgﬁﬁﬁ%Pﬁgﬁgf trlbeport to
t he base st auw@sslarmduplﬂﬁtocba“se slrgtld)rhwdeuhs ddsambetdr@oqudalaset statiet ¥0¥ans bel ow t he

nreshol 9 85 100 s AR B8 ST 8 RvERRRER =
di f f erent f pegiselcpeiodafding, whefdiretherthedule indicates when (and for how long) user

equipment 102 can refrain from listening to a downlink channel and can perform

measurements with respect to another base station 202. In an example, user equipment

102 can be transported near a coverage boundary associated with base station 104. User



8 t.echnol ogi es. Schedul er 108 associ ated with base station 104 can create a
schedul e based at least in part upon contents of the CQ report, and base
‘station 104 can provide the schedule to user equi pnent 102. Accordingly,
user _equi W& 5do7/4438s1wi | | have know _edge of when it can _st\pmsmmdofmi ng the
downl i nk channel between base station 104 and user equi pnent 102 and perform
nmeasurenments with respect to other frequencies/technol ogies. Thus, the

net work associated with base station 104 can have nore control over

schedul i ng. [0034] Schedul er 108 can take into account various other factors
when generating a schedule for user equi prent 102. Pursuant to an exanple,
schedul er 108 can consider how recently ¢and with how nuch frequency) user
equi pnent 102 has requested to perform neasurenents with respect to one or
nore different. fre nci es .and/ or technol ogj es.. For, instance, if user

equi prrent - 16IMRRES R SRR o el etk aeta el R mearmERE 108
cialn cause ugep ﬁeﬂwasaet;aﬁo%g(%.tRbrmtJnt it lc_e, t?afephw{:mlgmthimdt lﬁlrdfﬁk(l-éh?dpr,i f)rtto

al | ow ng user..equ n o stop.listenin o the downlink _.channel to
per { or m e SHIFEA SR T PF ey B GBS B et e i Brob it SRS o
schedul e cr eqiiipthehtyl 02cth &esd statioh184 c A ditioahilid eheoreqiess canceintthgfopmiolfat does
not occur i di,atel.y. In.apother exanple,.scheduler .1 can cqnsi der

Whet her -t her BEFE YT 2 parisPAaaval Y TREOT L RAHTCA Teet of 4.0 PRtet (MERP 02, and
can schedul evidlenBasdquipimsmt 10BunhRsforn wpasuremets adhstsecabibase stiion|202f ur t her,
schedul er 10 an consi gé Zlccgﬁdul es associ at}ffg wi th ot her ]Lbsltnar .equi pnent,
such that m@SEUPERERMCY @ SCRP QIS HORHIEOnE o1 AOF PSE SATBAEAL T i tah attenpt to
09%;0 Im ZednGMMérktobﬁmﬁW%quibmeﬁdmgtoh@l‘equgd‘lal’inéab@reﬂﬁﬁf%muipﬁﬂﬂﬂﬂk hﬁs ]

zonpl eted neasurenents, it can se indicatign fo.the network that the
Eaour enent SRATEMBRS Y JIPTGEHed A TR OB B ERAT DD ady f or
further dat atagiefimmodi cati on. [0035] Referring now to Fig. 2, a system 200 that
facilitates dul i ng, of neasurenment gaps based at least .i art.upon a
Fequest 1 or 103 asur o hsd SR G disa B prusaRe SIgiB AR e IS TR od- The
system 200 iofigdr uske Squipaient2P4-708e hichQdn idviddeipdriablegtlesitonys, petspha didital base

station 104. A escr,j bed .aboye, base station 104.can jnclude schedul er 108
oy eh pr ov AsETES el e 1R B SRR IR AIE S GRS per | od of
time, wher eidevichs apd bstlfehd desHoeatabreie tmeancnh@it ghsifrdrabade sesivh 10guUi pnent
102 can ref ggac%*? frol(? [, Lepi ng t.0 a gownl i nk channel andSr]tcan gs%réf orm

measur ement quler LO8 Suifin bese SiatPR AP4 AT CLY P B OIsaucS S fOL easlie it user
equi prent 1%3p§ﬁ&nbgeﬂéq@itﬁmmuezim{nemmmsg@rv@mg%ﬁhﬁzmé&umgw@ﬁ@t ed with
base station 104. User 9 ui pmrent 102 can orm an anal %If)% of signal

. er
qual i ty and REFEGHEAPS ¥ SDErtdRBR oFarrseRses HROthE 7ordsy C UBGSy

instance, thguipeRuest2 4AD02208iWillindt Be pOGIded Re@ABEasubhnleht gaps af) Treport, or
any other suitable mann&[rtt,for provi di ng the request from user equi pnment 102

to base statPByerfBly sSEIlirtiMsnal 1y, the request can be in the formof a flag

set within gogsmticul Novﬁuﬂhihgyw%pg,rén&am el Wiréledy dogaslaficabndsydRipsaracket .
I\étmeover, whi | e us 102 can perform neasurenents, Wi th respect to

r equj pmen >
base station® defeit*@her@a@@ngétwowﬁmew 8APSLIPLY PEFoEENt TBap for user

equi pment  1Qdstednt300$ndhidlR e akky ot 8dctéts 802-802L WHEREL ud& 2 e PmdheEiteEipl Gy
measurenent gap to perform neasurenents w respect to different

.m th r
frequenci es/TELHH SFalficd ¥ HEOCH sertary S0d L2 sWadle ke seoters 50318 8V % i on
104 can al skhehip HkMGnd] MGhatlRé add/el saBstERIaVl GRifal siz8, ¥ & ir et NRdt si#8 @hd
equi pment 204- 208, whi c%tb?%gn i ncl ude portabl e tel ephones,, persqnal ., digital
I

assi stants, SBPRYYSCFPRS 2 o Rty depynffnadnesSsasReidcal resigh. ed“Enongst
several deviaa@Sshapdf pBA&tal @hpddiBekls \Cubiess WARidS HiRiSeviBPSRErdRRels. dap&ssf rom

base station 104 duler 108 within base station 104 can r i mul tiple
requests f orpoﬁﬁ%éh‘ﬁé%me agspgiated vth tectors §Q€(ﬂ% W&‘Fre’l‘b?"céﬁc?%ﬁg%g,yfgﬁ d can
optim ze schegiutd gproFide seticsPRd s RipmeaaRRhiM sebtofSNET2, A coRIpMAK
resour ces. I33 otzaner wor ds,, (g |. of the user equipnent 102 and, 204- S%ﬂsw |1

not be provid&PARiTaY FRISE et veayssreguencyhngds: SHeh thet yser ppinmasnt o ore

cannot necessatily receive data from one access point while measuring the signal

strength from another access point. Each of the access points 314-324 can provide
service to multiple pieces of user equipment. In the system 300, user equipment 326 is

associated with sector 310 and thus can be serviced by access point 322. User



10037] Now turning to Fig. 3, an exanple w reless comuni cations system 300
is provided, wherein benefits providing neasurenent gaps can be perceived.

- The system 300 includes a plurality of sectors 302-312, wherein user
equi pment weMhoREBEsRY W rel ess services within such secror/gsB0decddsz. Wil e
t he sectors 302-312 are shown as being hexagonal in nature and of
substantially simlar size, it is understood that size and shape of sectors
302-312 can vary dependi ng upon geographi cal region, nunber, size, and shape
of physical inpedinents, such as buildings, and several other factors.
Access points 314-324 are associated wth sectors 302-312, wherein access
points 314-324 are utilized to provide rvices to user equi pnent within
sectors 302-312. Access points 314-324 may transmit data in various
frequency b [ ARNe WY ei ve
data from o%@ﬂ %S%Lsé? %bfclﬁnﬁ ey\ﬂhﬁ%’ye&ﬁ%g%@rg%%gt tggm gha ‘R’gtq ‘?gﬁg{lxjﬁéefsre %trgn&anot her
access poi nle.gFaghf oingefer niteds sopounicsti@bfr@r 4ceeanppnidA2ieltdetms ce to
mul tiple pi 2 f i I 1 t 326 is
assoc, at ed GriRoRdREaSH 158 o 0 ol CerEL B8 AGRE TR (BRUATRR" 00
User WO 200de8538atleai¢inSHe08080@dBeknt.0 equi pmrent 326, however, may be
portabl e an t her re.. i r.at. r g ange for
sui tabl e coﬁ%’r@%r cati oﬁi%’%&ﬁ?‘éﬁ%’%@? ﬁjepﬁ?eﬁ‘teﬂgg%%;ﬁﬁ# ‘?ms] (bt% ﬁgrswcggbsé&raa{ﬁsge to
al | ow user eqint p2@(rhitloisrasgpesdd witidsaces 8il0e Avasuequipment@Rpdrahsivonsan access

poi nt servicjng,t user | (. 038] T r{icul ar a er
equi pnent 35%’#?%@%“@2 voﬁggﬁgﬁ%ag%ﬁé&ps]&n%% 3@% %S\ﬁ/ﬁ&%%di“éel aaggéésg 8’ltﬁed wth
sect or 310) 322sndisser e@GpinpmeX?6 c3R2 Geteriamtel tWintsuset epiEprhent326 detettainys thit sect or
3170, downlink sign al it S i_at Wi .t cces ol nt nd r

Saai prent . 3967t Dl B Bahe S R RNeRE ML B RS AR SBRb B P AR B4R

si gnal qual iatyeab@rsmgoingpfednpaccss puims28] dccésspoint R Anweseceisesuchgenyesient 326
can request _a neasyrengnt. gap . fro cess . point 322.. Acc iLn 22 can
Fece ve. suchts ity S Aoy B p R B RO Shes? stupra TR PRbRbgtf e (o
user equi preelicdBRGndivdtes when thhencashrerderdteap mdil catue 8s wietins tdngthnafaseir enment gap
will occur as well as |ength of the surenent, gap. During t chedul ed
measur enent AR el engy Hbie fe SR RRR AR e e PR SR i
channel asse@pdiseaing tb theadweatdmkphamic]l 3Aaciand withrcpss poinhB2agiuraaperfolin W t h
respect to, for instance, access.poipt 324. If .t it f signal. is
Surfrci entl ppgrond abueRErrp uB e plcost pabhiBAl IRl dinfiy oL e Rs
handover. Wsuffeidntlg high)eecessqpoiit 324icanl be edraiierdtiod candrlatecfgrihpraener. IPiGle

generates a_request and awaits ceipt of s request and provision of a
S hea o1 ¢ ahe ShoRR bxile S ARRSRn et Al SRR AR DA
protocol s arreceim?famhlraqmt addQrovisist afg schetdlt fi®in 4deass podetBRSfit 39 a |

measur ement r ccess point 322, user equj nt.326 ca rovi de an
ndi cat i on MB0sHead iRl SRS e9T Plotcolins Coje sty FanESRECs SNG4 pe

obt ait n |32 g ) rf&éAtﬁl&Etﬁm_SaS:ﬂ'eglgb;lt gqpﬂitsﬁa abﬁes@pﬂthhglz, ameq&ipmfxﬂszaan_@éové@f cess
poal.n . CCEess. I N .C n cacne a eslira ovi.de O user
ol brront 338 BETRBI Prpe R it e cOBorERt s ot abhoiiee, | ¢
resumes rec ejle}ahu&gmdﬁts avifhrr@ﬂileaﬂ@ @B6thPodctss Pt (@gS. 2 a‘é@e?g‘ﬂﬁmzd% Ngcdess 3 not her
access poi nt ransmtt t 0 user . equi t after ndover .. Vari ous
S her S oot oesieo22 BARE Pt 4o SRR THOHaS Rwer STBPTEH 2Bt b
conmmuni cat i anRssmAippedtaides cdlPmbt326afbOY raumeecbivingalaw fréhassess potatda2cat i ons

environment is iJlustrated. The appar.atus, 400 . be a base ion or a
bor {1 o't he b5 RPtER Gt aRRLPoiEl BE PR g R PSRBT 5 ¥ ecur o
di gi tal ( SDhatduver.COaidi8dtlicd peotpsddcas dedcyibedhgrainat us 400 can i nclude a
menory 402 t ret ai vari aus ifpstructions .wi.th respect to.signal
processi ng, [Q@%dul in O%Wﬁ‘fl%?ﬁ?‘gh ? ORFRREeFHRgS ﬁ%%?g%‘% Tgaps, and/or
the |ike. Femployaieanedthin £ waplesy @nmsurddions emsohneatiis fiestatedn@tory 402 can

I nclude ins ta{agﬁ'gtlu(s) 480 I:z?nr be a base station or a portion thereof or user equipment or a portion

thereof (such as a secure digital (SD) card coupled to a processor). Apparatus 400 can
include a memory 402 that retains various instructions with respect to signal processing,
scheduling communications, requesting measurement gaps, and/or the like. For

instance, if apparatus 400 is user equipment, memory 402 can include instructions for



11 .anal yzing quality of signals on an uplink and/or downlink channel wth
respect to a particular base station. Thus, for exanple, nenory 402 can
“include instructions for periodically generating CQ reports. Menory 402 can
addi t i onalw 200/@$388le i nstructions for transmtting a r ®GEASR2006/060454
measurenent gap to a base station servicing user equipnment associated with
appar atus 400. For exanple, nmenory 402 can include instructions for setting
aflag wwthin a CQ report to indicate that a measurenent gap is desired.
Mor eover, menory 402 can conprise instructions for indicating within a MAC e
header that a neasurenent gap is desi re;luby user equi prent that conprises
the apparatus 400. Still further, nmenory 402 can retain instructions for
receiving a schedul e, analyzing the schedul e, and perform ng neasurenents

wi th respec . . | 3 9;19 tents of the
schedul e. Ptﬁurle}s1 %aln%] g?ag{%ﬁp%%%ﬁ#@%%gafggo‘grélfrllﬂélqnc ut(gjlev‘%lIh n%?r% ﬁg i%ons for
perforn ng pedisukebaatseition.t Thus Spesample, mepearyt 42udaaindiedeinstnationnfoni t hi n a
certain win i - r 0 ri.se.i NStr i for
causi ng useg&ﬁ%(glé%%gﬁerta gg%ébﬁaerpr%%ﬁengfseé}o 291?%{%%& rrllgﬁﬁ%/c :Pur(liﬁ u%g%%gig({e}l%st ation
t hat servi cdsr tegmpaittings refOst fecsmeeuemient gapetotacbabe statickesareikimg usdthe above
exanple instructio an ther suita Lnstructions ca e retained within
menory 402, eglﬁamgntp%rss%occé%%%‘?vﬂﬁGﬁpaé‘%lhﬁs %%&uﬁquergrgﬁlei 1??%‘8 n%bcztb(fag rllmf/]\}l % executi ng
t he i nst r uctinstmstiqrddpevedtingy flgponithih arCQihepan teindcaietibattaamabuameatygpis e,

signal qual it ete. ). ] 0040] Al s@, as stated aboy appar.at us .400 can be a
base stati oﬁ1 eéﬁegl oro%mb%r??%%ryt@grcg%f’ ‘?m‘flﬁseslﬂ%tﬂlcgglgsef:or ﬁg‘ﬁ%%?g% %N i ncl ude
|n§t ruct i on3MAGre headei thatrgneasutencthCgepi i dedited by ws@reqaipuenirtnat caeprisecthd by

ippar atus 400 is taking. npasurenents wth respect to other technol ogies
o 17 eq iRt MY, 0080 SRS 4l bR G et RS I R PERE  one. £ or
hal ti ng tranrshddskl aalydingsthe sﬁiedalbaaﬂgrfo&nﬁhgmﬁahmiemhawﬁdi regggsooicated W th

t he user equi nt until the user uj i ndi cat that it hns conpleted
bor f or mi ng. TR Fke APbS o4 ¢ R BT o/ BB ine RHRFRY. cByrith i il

f requenci es mdniorgd02 bat ineldeaplsauctivngdorypedfoAning méanadendatsiwith respeet toras f or
recei ving a_reguest for .neasyrenent .gaps, as || as,.instructions for
generati ng a’a’g‘%ﬁg“‘ahi‘% S‘?&%&"ﬁ'ﬁ“?&%{?gw&dﬁgﬂ%% %T’f@%oggt4.89%hory 402
can further complisshestrutsibhsifricausingd wser équipadittd perforiimessthethntsangon t he user
equi prent that..i.nitjated the request., wherein the schedul e i.nclyd timng
" or et | on PEPATE hBRP SHRE e REvGEL PR AP A S SPRnh AP CARBUHARSE anent s
and | engt h dafhetaboiee ésamplisiastnetiohPamidthédrSuitabléegdendties caehs tetatmeinwishin St i | |
further, nmenory 402 can include instructions.for contenplating status of

ot her user  EuRANR D8 At 04 SrbERERE b Sn S D SR g

resour ces, aﬁsﬁmetlibnsc”(aeﬂeﬁgmgmgbh,&hﬁinﬁﬁﬁce, ¢t €09 6f Lshie dfle Wighad Gualidy, etmb
reports prevj y provide t he user equjpnment. Processor 404 can be

el oyed t o (BT, Y P! Ak s sitiiebos avmstind R trertins SH0%: St ee. sever al
exanpl es hayertiseethes0 \h @@¢h casé, ndndii Ao shromdluidb adstriubisdrsfoi detdigingascri bed in

#1e form of .nethodol Qgies (e.qg., Figs, 5-9) can be included wthjn.qenory
05 and exodien e solitaservitthe SRBrGR 100 gs 1 TgEuigsits Wil
et hodol ogi esspeéd tabihisgtebBnd] O eEdl dtFrogichoisO Widthdl§ 40 28kl bédiReHallg datuder €

illustrated.. Wil.e, for .purposes of s licity of .expl.gnation, the

ot hodon og) SRSt b0 b RERERs Rl AL bl ahen s dSvhlil dheniel astolfiied,
ungerst?od ayich @pREe @iaipa@dnt ail tihgengfuliatial ;- ]ggii@sesahacilﬂms obing}e&@ﬁ by the
oraer o acts as. sone acts ma occur. |1 | erent, order a or .

Conetr L ent | PetiiniE o Stu M RE o SR ploaier Fhu” EraRes. oy

ex arr:pljel, thcaaethlsiééﬂalhmb, mikridie lzm Eaﬂ%bﬂud.&lﬁﬂ&ﬁﬁigaﬂﬁor&e&iﬁﬁg aeec%mte”oﬁ hat | a .
net odol ogy cou alternati v . ere[ sented.as a_ serJl es nterrel ate
States or eVRHSCeTEnany s WRl ad iospetions K BneTatg Boherule Dated gf Jotin BEE ¢ at ed
acts rmn% 3_e upbh kﬁeaeojlaeﬁg ﬁé@?}@b@m cafl f}ﬂiﬁ?dﬂ&dﬂldggﬂsﬁugtim@f &anmﬁh 2 gwgtﬂ:cib one or
nore e odl nent ererrin Sol.e to 1 d. a, t ho (0]

o ormrg Aadeb 2he foer et Jet g etid BP rrghitit, Mhetis foadrip IR ad ides
Technol Otgy) tivRiag ieiRitio nirag!'ilké %Sﬁﬂ?ttﬁéiusteﬁediuibﬂﬂﬁﬁtgg%nc?ﬁ?%lhh&?ﬁﬂgengg gr
equil pnen can e conj|gure O pertform e ne (0] . . (0]

starts at _5(5‘??1 hath ﬂ%@ﬂwaswqém%ﬁ%ﬁn@a H@aﬁlﬁﬁﬁe%ag?}?gﬂ’é’ﬁf’s shoul d
be taken W therh@5M02 car rcRidt 112688 orls T6 Rt 18 ARA(O6f SthQUEN G uBSaentOT

i nstance,, user, equi pnment can be receivi ng]{ a downlink data service with
dynani cal | y SERReG OV S@PEREA 4A9 tosorsimize etyork nepepcespeseuelbavimptrstiopsiket  Access
(FISDPA)) froma base station associated with a particular type of network.
For instance, the network can be an E- UTRAN network, which is a proposal
associated with 3GPP with respect to evolution of' third generation Wdeband
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equi pnment that an inter-frequency or inter-RAT neasurenent is to be
undertaken by the user equi pnent. For exanple, the user equi pnent can
provide the indication within an WD 2007/ 053851PCT/ US2006/ 060454 13 upl i nk
transm ssion on the physical channel. In a nore specific exanple, the user
equi pnent can provide the base station with a CQ report that includes a
value that is to be interpreted by the receiving base station to nean that
t he user equipnment is taking nmeasurenments with respect to different

t echnol ogi es and/or frequencies. Alternatively, the indication can be placed
within a MAG-e header, for instance. Upok recei pt of such indication, the
base station (or system associated therewith) can silently refrain from
schedul i ng downlink data for the user equi pnent during a duration of a
measur ementonpigeringtomeairmarg §1Q1dgpents previcaslylwoyided by itheeeseaaduipmedef i ned

i thi h . : . ; oY iy "
W ek R GRU R B RhO YR el BRGu R RAIR B RS b 03P

refers to an anoun alla user
measur enmenWéhild seleral ekdmmplenhag Heen prakaded, itk uabastoel thittilstactonsadsseribdtht a

i Ci N h I | i.nk for.th j
Gur i ng. Sach BB PABAAPT RS (48 TaR Fr BB R LM Brmario3 dhd P

nmeasur enenkgecuddll BepioEdser A by the user equi pment, wherein tine associated
w th performance of the neasurements can be defined within the indication at
506 and/ or [4}] be | ndisipmingdo FigsyS-9, mathodolegies relatingdaireqrestng idirns to the
downlink c i ndi r : | 8GR ase
station th tﬁﬂ?@h Zlg%gélﬂaa'?{gg?%m&%ﬁﬁgsﬁe%ghr@%hr%lleéﬁgfosr éds?f)%dse g %gl ated with a

suf fi ci ent keyplsnatomg thei methbdologies arsusbhwihaad descritiedras aaaribseoLants; iitdie teble a

candi date for handover . . thodal.0 500 then. €0 510,

(00451 Now PUTSTRRGE RS Eplye-hR8 MR 0T AR Y2 5 5P R Bl Hhsp fcts
frequency ansdfe aéts nedy-debir naHfufeaterdess dugl/orl dousirtaitldwyitl btheradih Godal thgy 600

begins at 602, and.at 604 .a determ natjon that. a qualit a, down]in
ohannel -1 s SBSVBARGIENHBOR bitaT R stoBy dhae chibee % e ety llri R i es (o
a particul appRtiReethef a thefHodSRigl REBIN alteyiiiBlybd RBrloniBl bik searvrel s

utilized to provide the user equi pnment with dynam cally schedul ed
transni ssi gHerrelatedstates QrRyRNSsiUsh s &R & ST dAsTEM. nMeERQYED nokakh ilfsiatsd agtp

whi ch the WaRMhe AR R imARACSRL HoflddBI RS AL Ak bdfol foflet €1 M ne when
to schedul e astuement gaps such that ta packets are not lost (e.g.,
del i ver ed emboHinen®er equi pment while the user equipnent is not listening to

t he downl i Sh, I | e, th ol b i
i th respedd™ B he. (RefbHia Al et 5t A g8 hoEERIRe 4 #8rovi ded o
the user editiqpoemytandyorviatyr-BiA T @yier-Radiv Atcdsafechridivg®d mladineaicatissi gnal i ng.

I n anot her .exanple,: the threshol.d can be broadcast. t hroughout a stem
(. g by HEFTER Tk Attt BIHAROL HEY cORIIRE i bt SUBIE b oot the
method 500.: The method 500 starts at 502, and at 504 a de_tennix;xaﬁon is made that

meaSui*éemen’gs should be taken with respect to different technologies and/or frequencies.
For ins?:anc:e,£ user equipment can be receiving a downlink data sei*viéeivvith dynamically
scheduiéd dlﬁnsmissions (e.g., High Speed Downlink Packet Accéss (I%ISDPA)) froma
base statio‘n k;.ssociated with a particular type of network. For instiancjei the network can
be an E-UTRAN network, which is a proposal associated with BC%PP\\*rith respect to
evoluti(jm of third generation Wideband CDMA (WCDMA) to a Long Term Evolution
(LTE) system The user equipment can periodically measure sigrf‘jlalféhé'ength, quality
(such as s1gua1 to noise ratio), and/or other metrics to determine a quahty of a downlink
chanme]. If the quality of the downlink channel is sufficiently low, then it can be
deteriniined by the user equipment that measurements are to be tal%en;m%ith respect to
other’ ﬁequeﬁcics and/or technologies (such as with respect to a GSM gystem).

[0043] At 506, an indication is provided to a base station servicing the user
equipment that an inter-frequency or inter-RAT measurement is to be undertaken by the

user equipment. For example, the user equipment can provide the indication within an



network can determ ne the threshold, thereby providing greater involvenent
fromthe network side when conpared to the nethodol ogy 500 (Fig. 5).

. [0046] At 606, an indication that the quality of the downlink channel is

bel ow t hewdyBségsd IS transnmtted to a base stati on ppowisiongossenavi ces to

t he user equipnent. The indication can be provided within a CQI report
and/or a MAC-e header that is generated by the user equipnment and
transmtted to the base station over an uplink channel. This indication can
signal to the network that data packets should not be provided to the user
equi pnent for a particular amount of tinme. At 608, inter-frequency and/or

i nter-RAT nmeasurenents are perforned by l8he user equi pment for a defined
period of time, wherein the tinme can be pre-defined by the user equi pnment or
the network qgr defined within . the jndication. The hodol ogy 600 t hen

conpl et es a‘t‘lgi .anflaf?i‘?fwl%e I?}Q'Pﬁ’?fe%‘@‘é“ ‘0:96‘?81057 ?j’.eg&,tc eéa%@h%‘ﬁblf%gy 700 for
perform ng équitient cae foeideythabube Gtatiom vith -aFEQI repars tirae iehides b $aluk khasivtat ed.
The met hodo] o 700 starts at.7Q2 d at 704 repor.t is.geperated. For
et ance. cbq espstec s Fesaivipk e Ralipro fegn B R et et iR o
condi é i ONs MBaguedraity/ ®tth Paspeced diEfdttnp teehitoldgieSarndAs et an dieyn /Al vudivkly, ded
providing services.to the use Ui . At, 706,. an 1 ndication i ovi de
B Chi n e B dicisncat REplAGEhAT e AL ardgh ar g anes” thsonarsrhenf sl o
wher ei n t heiddivagiod) Ghelbgsatation dﬁfs'yzfﬁad akbbc:?tdd&h&r‘:ﬁw&hﬁ&ﬂ sl ﬁﬁdintﬁbdr_hhe user
equi pnent. For .instance, alue within the report can indicate to a
net wor k t hafc%ﬂ‘é)‘\'z!lﬂgi Mﬂ%ﬁﬁé&fqﬁﬁwwqmmﬁ%ﬁ %W“ﬁ%t%r‘r‘ﬂ'%téq%o‘?ft& UL ur t her

i ndi cat e t hadp, wiherdiis Qfcheftitioneah bpprRdéfiicdgntioe dEdedrweiftth thedagicstem t o perform
yeasurement s w H ﬁ@q?egt t(()i ot her, fr%ﬁuencfi es, a?d/?r systens..ln an

xanpl e, usB‘?""E’{i ia][o A CHIFARETS C ERSOSURNST BRI ik O ANt Of e wi ¢ h
dynam cal | yawilabd fbeshet EQsHbiso pétforiremasurenDi3AYitHoud isteRingtél RAGnlaid t he

user equi pnent .desirably undertake nmeasyyenents.qn nei ghhori st ens
Lo det or m nEPARAELHEY SPBaRET gt HicEYCPE SEPSRAHL ROLUBOEHS 2o g tElink fath B s or

equi pment  Weh¢h@ed@uipddnt thened@e tigfe. an E- UTRA_N coverage "isl and", where
quality of E- N coverage declines and the us equi pnent cqnsi ders

whet her to Mfﬁo a é&f i eERAUCEEY B rln@ﬂ’#t‘qg[{ﬁ‘@a‘_ eé}tﬁc_ G48] At 708,
tﬂe cQ r epp_éﬂfomfedtbry?ﬁéﬁ@et E@dpﬁl&gﬁwb@‘alﬁ tﬁﬁ%\ids@ﬁatﬁﬂlaﬁthlrﬁ:r@hﬁéﬁcg Ioﬂglesg_r vice to
t he user equi pnent. e can he apalyzed on the network si to discern
that the us8f® W%%ﬂ‘%f%%%@%?%%ﬂ%&ﬂ%@ﬁga ¢ RApffsdegt o

ot her syst eggtilaRethk efuipfieRtehass to THEIMMWR charh@DaddiaticaRy Sichiresh)s thedul e,
wherein the _schedul e can inclyde when the user equi pnent .can sttg(gwli%stem ng

to the downfQTiRstEIGErMRASCSFHon Hiahisaporiaodarttthe maqpEcaiRRrs 45 ¢ppoie ftime

that measur gimeiBichtl stforpesi BRI findnBgh BhskRiaiigh BREbe EshsRIchANa candidate for a
syst ens/ freguenci es. Thus, data_ wi ]| not be schedul ed on the downlink

channel dur Pipgloxer, i%@%‘?d‘{l‘l’%’_w enepmsighit 518- per f or m ng measurements
wi th respeciog4s) ot her NoweRIHBRAC 0S8ig 26) d/ridth oy 400aB PR inf- 710,

aut horizatign is received at the . .
£ frequency and/or inter-RAT measurements is illustrated. The methodology 600 begins

at 602, and at 604 a determination that a quality of a downlink channel is below a
threshold defined by a network that provides services to a particular piece of user
equipment, wherein the downlink channel is utilized to provide the user equipment with
dynamically scheduled transmissions. Since transmissions are dynamic in nature, a
protocol by which the user equipment and servicing network can utilize to determine
when to schedule measurement gaps such that data packets are not lost (e.g., delivered
to the user equipment while the user equipment is not listening to the downlink
channel). Pursuant to an example, the threshold can be unique with respect to the user
equipment, such that the threshold is provided to the user equipment by way of layer
two or layer three dedicated signaling, In another example, the threshold can be
broadcast throughout a system (e.g., by way of layer three signaling). In either case, the



user equi pnment regarding perform ng neasurenents with respect to different
frequenci es and/ or technol ogi es. Such authorization can be in the formof a
" schedul e transmitted to the user equipnment. If the schedule is not received
within a payfohpesbssi period of tinme fromtransmttal ofp¢tresBidososport, such
report can be re-transmtted to the network. The net hodol ogy 700 conpl etes
at 712. [0049] Turning now to Fig. 8, a nethodol ogy 800 for providing user
equi pnent with a schedul e, wherein the schedul e i ncl udes a nmeasurenent gap
is illustrated. The net hodol ogy 800 starts at 802, and at 804 a request for
a nmeasurenent gap is received from user gqui pment. For instance, the request
can be a uni que nessage, placed within & report, placed within a MAC e
header, or ot her suitabl e request. At 806, a schedul e is generated that

i ncludes a : ch ' riod that
the user equi pﬁenctan m“pmgft%%rr?‘go@Urgrﬁe m%i r%s?recgfvemenbg‘g?%e

syst ens/frenmwnmmwﬁmmmubehmaﬂhbédogyﬁmm kS)prow di ng services to

t he base st nton hedul. ld N n t he
reasur onent POAET A obo0t AS Pfubil: 8 el el { R e bR e
whi ch can tfhemln'psiroldmsmamaﬁmdmbase sVathh proevéfing serviwestolthe user equipment.

systens/fre i e dur| The doIo 800 t hen

conpl et es a?H%T ﬁ mwg?(ge e‘?@Pﬁ"g&%@djo n!\)fé??- ogy 4o for

schedul i ng geastedEhyethe ugﬁmqurpmeni indstfanamﬁtédtd'ﬁ&bmktmﬁimim@ydﬂeﬁhﬂd arts at

902, and at ,904 .a report is.re elved fr S i 906, the

CQ roport PERHaHRdRIERRR oo SRR A oA Rl SRR SRR plS: e

downl i nk chpmnﬁied mlfhlelutsgt equtplmanefma(phrtioulauambuﬁcqum& Mt ddsaintdﬁfeaqaandyt ed the
} report s hr es i s,scheduled with

Cepoct 1o PRUSTHEIRAT Medndins b et taaRe dhef A bttt So2far™' Tre
user equi pnpmommmemeﬁﬂmbtmmnlbe@mmfh@dw thdresedl ogwipinalt oz fitennel to

per f or m neas espect,. t uencies, T

P hotol bosRetEr gt bbb BibERRe Redol! Milutbbiciies KRR R tlo8 o 10,
an exanpl e [@oa7ng di awlﬁmeﬂeeﬁﬁe nswltcb mm:ﬁfxﬁfhod&’hgyUOOrIfmg)efﬁ)ﬁgﬂhgmnté@OO
depicts at rre al i nt . of hedul i n t.h and CQ
ot ing offtaiey R S BT nrleny ThF pobago b M sersat T o
ihs assuned vo2,hed aﬁ?jm OCQI @port&@gedﬁﬁeﬁéd :Ie;d igbdi e, CQDispues can&&@ﬁédrstedescri bed
erein are a e.to all O n00|es are not t o HSDPA.
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m | | i secondstatieindtiverk prﬁvﬂiirngSBNMee ity thle usdr Equipensnel ant 266, andhdidation et ween
small hash nay kdscd Tithin %prée&e r%or% Jtha cslownlmk channcl quality is below a threshold,

provi
wherein the threshold can be defined by a network and provided to the user equipment.

-

For instance, a CQI value within the CQI report can indicate to a network that downlink
channel quality is below a threshold and can further indicate that the user equipment
(%/ providing the CQI report desires to perform measurements with respect to other
frequencies and/or systems. In an example, user equipment can be receiving a downlink
data service with dynamically scheduled transmissions (e.g., HSDPA) from an E-
UTRAN, and the user equipment may desirably undertake measurements on
neighboring systems to determine whether to perform an inter-RAT handover.
Typically the user equipment would be near the edge of an E-UTRAN coverage
“island”, where quality of E-UTRAN coverage declines and the user equipment
considers whether to move to a W-CDMA, GSM, or other suitable system.
[0048] At 708, the CQI report is transmitted to a base station that is providing
service to the user equipment. The CQT can be analyzed on the network side to discern
that the user equipment desires to perform measurements with respect to other systems
and/or frequencies. The network can then generate a schedule, wherein the schedule

can include when the user equipment can stop listening to the downlink channel to



[ 0052] A first portion 1002 of the exanple tim ng diagram 1000 can represent
~scheduling information provided by way of a H gh Speed Shared Control

Channel (HSSCCH), a second portion 1004 of the tim ng diagram 1000 can.
represent weer7dsssst on a H gh Speed Downl i nk Shared Chaomals2dobitsoR3CH), and a
third portion 1006 of the tim ng diagram 1000 can represent CQ reporting by
way of an Uplink H gh Speed Dedi cated Physical Control Channel (UL
HS-DPCCH). Si 1008 and Di 1010 indicate bl ocks of scheduling information and
user data, respectively, related to a showmn CQ report. Accordingly, So 1012
and Do 1014 are the previous scheduling and data bl ocks (e.g., the | ast

bl ocks that are unaffected by a CQ repo1f5t 1016). To can mark the end of the
CQ report 1016, at which time user equiprment that generated the CQ report
1016 has deterdni ned that it si,res a_ire ment but .shoul d [

21 | ow but | PP MT R 4 SrFerof g el DErp R Py R Ere v
[0053] I f it respeerys othedlsystomis/fdimefdids. r"ﬂm@,rdatalﬁﬂlﬁnow)erbelmluled@nshmmmmﬂﬂ |y and
that the nmeasurements aken (either unilaterally or with pern ssion

W thin e SCREHAC MG Dige fRb et ot brne m et T e B 010
(and dat a t hebthaf fred[uehé)ﬂés tordiihéttéchfolokick.nAt m&uﬂﬁﬁﬁdﬁongatb)ceMd Bicthe
directed to the su t user Mnent Accor di nﬁ% L ‘gﬁd rable to

det erm ne V\ﬁlé?}'etqﬁ@ }:egg %}?’Fg MedRcasyemenS e GPsehle \%ﬁp nk channel .

Si nce sched tﬂdqaald@ébwﬁh/o&bcﬁmaglwssddardmhbﬁk&mnvmh e i theebh 6L echbquié he CQ
report 1016 t hat cI ded a request_for asur enent the y

equi prent sﬁ’i?ﬁfral it thedise aah tgﬂbee%?g %F@og{%ﬂvp(gp%tpmyaagcu?ag g.

until time Be}md bftmﬁ@ £ Zarlshrift4l R @ CQRde ﬁ&ﬂﬁ%@h tepofiaa b6 e ashbntted ©F the
gser equip n t he %ge%&w ment s ulql listen through the

cor r espondi ﬁg"W&r | Gaem @mPIgeRat’ i me Tz). Additionally, if the
user equi pngob4giel i es TipEAg hbw 168 wniemoabwgy 83 FdrGirdvidiak k& Ty @prdeht
perform measurenments in the sch Iock SI 1008, then_ the user

equi prrent smﬂsqhﬁg‘fléﬂw?q’i?lﬁﬁw “S?S %%W?Pé 8ap Blustiateflg ddieynt i |

time T3. Thenéthmg@%w%ltamat BOR, taha 8t amaarm@ll@est:m arnaéag@reﬁfeﬁf@a@ @m&%@ (Ti -
To) to 8.5 sJots (T3 - To 0054 ]Now turning to Fig. 11, an nggﬁnraph

1100 depi cti Bf“'é\‘?ﬂ‘é‘ipﬁ}?n f %%ﬁrr@?@ﬁ osh g e P‘F‘HH%WF%?F‘%% P ai"F
equi pent gmﬁicgﬁrtaplﬁ&ﬂwa&m h 1A @-c MEHSOO R38R Iaet 0 AR BOSAA54 17

nmeasur ement sends a report with an indication that a

measur enent sg%epiuiesls gersrrted that elideng gleg%uaﬁmfem peruvdheseip e gsheduleingludess,
E-L1TRAN) dagsge Modrtﬁﬁ%é/@se{' Qcﬁ,upﬁléiﬂt%ﬁﬁ p&?omﬁamme@ﬂfenwﬁh RYedd e Sabedul ed

for the user eqw)orrent during a presuned gap. To mnim ze such rlsk t he
user equi pnEHBCRPFRANICHHS A S%@@P&Pa‘%%@é‘ﬁ?ﬁkxﬁoﬁéﬁ@é%mﬁé?t 5 bA%asur enent
gap to increaiRnkdhot ché‘du'lé"dMoﬁ RabwRlHREEREhad] ﬂgrﬁgﬁié%gasﬁ!eﬁenf gpeime at

| east one of the requests. The network, however, sho interprét the

mul tiple redf8sths sahedyleds Hangitediodhe uger awﬁémemhth@rcamheﬁ@e i ple
consecuti ve MRASMERARRitORRLt to thet s§RBMYEQEALRY 8GRy R RYdaBgeib@ dagt Wor k
automatically interpret consecutive gap requests as copi es of one another,
by~est abl i shih§gnetho 09tthen gompleigati%iOt he network, or any other suitable

manner. [003pddd] a gamNGW Alttdink td FIEY, 4 SetiblidibgFoeo H?‘Ecﬁédﬁﬁﬁgfnéasﬁl'e@ﬁén?d when

the first gap
gaps is illustrated. The methodology 900 starts at 902, and at 904 a CQI report is

received from user equipment. At 906, the CQI report is analyzed, and at 908 it is
determined that the reported downlink channel quality with respect to user equipment
that transmitted the CQI report is below a threshold. At 910, a measurement gap is
scheduled with respect to the user equipment and transmitted to the user equipment.
The user equipment can thereafter stop listening to the downlink channel to perform
measurements with respect to other systems/frequencies. The methodology 900 then
completes at 912,

[0051] With reference now to Fig. 10, an example timing diagram 1000 is
illustrated. The timing diagram 1000 depicts a time alignment of scheduling and user
data on the downlink and CQI reporting on the uplink when HSDPA is utilized (radio



request fromthe user equipnent is received and, until the tinmer expires, no
further occasions will be granted to the sanme user equi pnent. The tiner can
" be designed to utilize a tine that is |ong enough in duration to cover
repetiti ongo s@Mbs3esL t he user equi pnent but short enouglecirwsshos/edoissan t o
prevent "starving" user equi pnent that may actually need several neasurenent
occasions over a relatively brief period of time. If the tinmer is set such
that the tinme is substantially simlar to the gap length, the timer dictates
that the network should not grant a gap request on a request received during
a schedul ed gap. [00561If nultiple gap requests are transmtted fromthe
user equi pnent to a base station, then alfguard time can be added to length
of the gap. For instance, the network can assune that a gap request received

by the network s the first r titi.o nd, t hat .t he .user, equi pnent

Y anomi 1 ed PreBrEpEe bessisred B SearuRBHe e SRubA A AeT Y PR  ual
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measur enent Jradsh@ssichlTirdel Tutkvat (EEI) bbinglafibd ataltirdébétiveen Bmall Hgsh nhdrkd & net wor k

m ssed the first ﬂqg request and therefore initiated a portion of the
process | at &PPTE¥ARS'®Rpect ed, the effect is only that the gap is slightly

Ihonger th?_n [06s2pssary A fi0pditibA 1emn@ﬂtgeémﬁpgaenﬁmuml_ }gzgmlLdoowslefege@eﬁtpnelrn; )
as an upiin al.a servi ce Suc S advance. | , n uplrn
o Goun | el SR nan bt Wovay Gtk Sl Fared ot el Bst P
user Eq?i DWWCImNgsédoﬁﬂ@ﬂhiondog&bﬁfh@MﬁgHiagljabkﬁi(f@ daay%fre%%sﬁ@ﬁadtaagaon t he
phin e.g... - ade r er than ayer A

B! 655051 Bhsh SEoduSruRmaert el (MRDECH D ng X B aoprP 1006 §F Mo o
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edl ns aKkl reasur enen , er sSS1.on e ver N
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uster eEui llo ][T'&ilfﬁckh ef A,Z(qmewmeiﬁl _foirﬁl_ﬁti(ﬁﬁdilt _dlhﬁmdd ,Ei@sctg@}_w rél?ﬁ@'t%/aleﬂmﬁm (tdzf:f

net Wor K. ayer S|.gna n IS 111 zed, en del a or SNl a
downl i nk buffeRst. c%??oatn%lxt %hﬂ%a agd D 181 hepeyhe prRvious Séﬁekﬂ a %ﬁﬁ&?@%s
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ower for the gap request on. .the uplink. [0058] Now referring to Fig, 12, a
gy stem 1200 t}l;q.ép?éeé)ﬁ 164 9t whichdtims, Bser equipx[nent th:!tt generated the CQ? report 10?6

has determined that it desires a measurement gap but should wait to allow buffered
downlink data to flush, e.g., be transmitted to the UE.
[0053] If it is assumed that the CQI report 1016 is received successfully and that

the measurements are taken (either unilaterally or with permission within a scheduling

block from a servicing network), then data in D; 1010 (and data thereafter for the

duration of the measurement gap) is not directed to the subject user equipment.

Accordingly, it is desirable to determine when the user equipment need not listen on the
downlink channel. Since scheduling block Sp 1012 wag formulated without reference to
the CQI report 1016 that included a request for a measurement gap, the user equipment
should wait long enough to demodulate such information (e.g., until time T,). If So
1012 indicates that there is data scheduled for the user equipment, then the user
equipment should listen through the corresponding data block Dp 1014 (e.g., until time
To). Additionally, if the user equipment relies upon the network to give explicit
permission to perform measurements in the scheduling block S; 1008, then the user
equipment should listen through the end of scheduling block S; 1008 until time T3. The
flushing delays in this example can range from 5.5 slots (T; — To) to 8.5 slots (T3 — Tp).
[0054] Now turning to Fig. 11, an example graph 1100 depicting provision of a

measurement gap is illustrated. Ifuser equipment generates a request for a



connection wth indicating that a neasurenent gap is desired is illustrated.
For exanple, the system 1200 can reside at |least partially within user
. equipnment. It is to be appreciated that system 1200 is represented as
i ncl udi ngwigHagtdssyagl bl ocks, wherein such bl ocks can represeadosiasnct i ons
i npl enent e y a processor, software, or conbination thereof (e.g.
firmvare). System 1200 includes a | ogical grouping 1202 of electrical
conponents that can act in conjunction to indicate that a neasurenent gap is
desired. For instance, the grouping 1202 can include an electrical conponent
1204 for determ ning that a measurenent 9ap is desired. In other words, a
conponent wi thin user equipnment can det é/m ne that the user equi pnent shoul d
perform nmeasurenments with respect to a different technol ogy and/or a
different frequency,than what .is soci,at.ed with network that is currently
Servi i ng HETEEIERBEh (Frivreno DO TEPE T4 IS8 L bR EUEHET 874 Hel ude
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respect to different frequencies and/or technojoqles). Additionally, system
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shown as being external to nenory 1308, It is to be unhderstood thai the
el ectrical SO§PYAEHs 1304 and 1306 can exist within nemory 1308. [0061] Fig.

14 illustraj@sep SystEmARR gtag@éqtueﬁpa&%aﬂgﬁﬂdea%ni theRANREIIAL W 4 h
requesting a neasurenent gap. System 1400 conprises a receiver 1402 that

rlecei ves a Brsgitationythen a peard tims cande addnddo dngrhpiche gei B Bsadle, and

performs typlicakk amldsQise HBes %gmeﬁﬁesgwceifvéd b meittk Wfds % fldopaRdrert s,
.) the received signal and digitizes the conditioned signal to _obtain

sanpl es. A duhthtibavier cqupmeBHTERIBIERIL e 2R setof SRNCHEORIST YR ISt
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be a processor dedicated to analg2|q% i, nformation )
length can be extended by » -1 fimes the interval between consecutive gap requests
beyond what is actually needed for the user equipment to perform measurements. Fig.
11 illustrates this situation (for » = 4). If the network missed the first gap request and
therefore initiated a portion of the process later than expected, the effect is only that the
gap is slightly longer than necessary.
[0057] Tn an alternative example, if user equipment has an uplink data service
(such as advanced uplink (EUL)), and the uplink and downlink serving cells belong to a
substantially similar Node B, the user equipment can transmit a gap requesting using

layer 2 signaling on the uplink (e.g., a MAC-e header) rather than using layer 3



recei ved by receiver conponent 1402 and/or generating information for
transm ssion by a transmtter 1414. Processor 1406 can be a processor that
»controls one or nore portions of system 1400, and/or a processor that

anal yzes wigf 067m@sdson recei ved by receiver 1402, gener ar@ERUSMbc0cHEE i on f or
transm ssion by a transmtter 1414, and controls one or nore portions of
system 1400. System 1400 can include an optim zation conponent 1408 that can
optim ze performance of user equi pnent before, during, and/or after
performance of measurenments with respect to one or nore technol ogi es and/ or
frequencies. Optim zation conponent 140&} may be incorporated into the
processor 1406. It is to be appreciated B hat optim zati on conponent 1408 can
i ncl ude optim zation code that performs utility based analysis in connection
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i npl emented by hardware, software, firmmvare, m ddl eware, m crocode, or any
conbi nation thereof. For a hardware inplenentation, the processing units

"W thin an user equi pnent or a network device may be inplenented within one
or nore apR d06a8sBg3m specific integrated circuits (AS1QeQT/UShogH/t6ed54 Si gnal
processors (DSPs), digital signal processing devices (DSPDs), programuable
| ogi ¢ devices (PLDs), field programmable gate arrays (FPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other electronic units
designed to performthe functions described herein, or a conbination
thereof. [0066] When the systems and/or t hods described herein are

i npl emented in software, firmuare, mi ddi’éwar e or m crocode, program code or
code segnents, they may be stored in a machi ne-readabl e nedium such as a
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[0062] Processor 1406 can be a processor dedicated to analyzing information

received by receiver component 1402 and/or generating information for transmission by
a transmitter 1414. Processor 1406 can be a processor that controls one or more

Q%w portions of system 1400, and/or a processor that analyzes information received by
receiver 1402, generates information for transmission by a transmitter 1414, and
controls one or more portions of system 1400. System 1400 can include an
optimization component 1408 that can optimize performance of user equipment before,
during, and/or after performance of measurements with respect to one or more
technologies and/or frequencies. Optimization component 1408 may be incorporated
into the processor 1406. It is to be appreciated that optimization component 1408 can
include optimization code that performs utility based analysis in connection with
requesting measurement gaps. The optimization code can utilize artificial intelligence
based methods in connection with performing inference and/or probabilistic
determinations and/or statistical-based determination in connection with requesting

measurement gaps and/or performing measurements.



CLAI M5 What is clainmed is: 1. A nethod, conprising: det erm ni ng t hat
it is desirable to undertake nmeasurenents with respect to one or nore of a
different frequency and a different technol ogy when conpared to one or nore
of a currs2obreqesency and technol ogy associ ated w th BRCTVEB2006/66043at | S

servicing user equipnent; and i ndicating to the network servicing the
user equi pnent the desirability of undertaking the neasurenents. 2. The
nmet hod of claim1, further conprising: i ndicating within a channel

quality indicator report that undertaking measurenents with respect to one
or nore of the different frequency and the different technology is
desirable; and transmtting the cHannel quality indicator report to a
basc station associated with the network. 3. The nethod of claim1, further
conpri sing i ng I l.ca 0 t aki ng
the measur ehBBL To r el PGAkG RO e sl Aiic b elor 2ERS

conpri sing thaaissnpbtatiivcig cotnpled todprocesia i 406 andithahsionss m«fomatmysudf dbl ayer 3

|S :13 Ingglt Ingn {no L}-l]: ﬂ{?\,\g?‘% %ﬁatﬁk%cﬂ%&qlm%%&ﬁaﬁm%oggﬁ 1!%15 '11519, Vi8R rghéﬁ[ ing the

information can be employed in connection with allocating requesting measurement

gaps and performing measurements during a measurement gap. Memory 1410 can
additionally store protocols associated with generating lookup tables, efc., such that
system 1400 can employ stored protocols and/or algorithms to increase system capacity.

It will be appreciated that the data store (e.g., memories) components described herein

can be either volatile memory or nonvolatile memory, or can include both volatile and
nonvolatile memory. By way of illustration, and not limitation, nonvolatile memory can
include read only memory (ROM), programmable ROM (PROM), electrically
programmable ROM (EPROM), electrically erasable ROM (EEPROM), or flash
memory. Volatile memory can include random access memory (RAM), which acts as
external cache memory. By way of illustration and not limitation, RAM is available in
many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and dircct Rambus RAM
(DRRAM). The memory 1410 is intended to comprise, without being limited to, these
and any other suitable types of memory. Processor 1406 is connected to a symbol
modulator 1412 and transmitter 1414 that transmits the modulated signal.

;@ [0064] Fig. 15 illustrates a system that may be utilized in connection with
receiving a measurement gap request and scheduling a measurement gap with respect to
user equipment. System 1500 comprises a base station 1502 with. a receiver 1510 that
receives signal(s) from one or more user devices 1504 by way of one or more receive
antennas 1506, and transmits to the one or more user devices 1504 through a plurality of
transmit antennas 1508. In one example, receive antennas 1506 and transmit antennas
1508 can be implemented using a single set of antennas. Receiver 1510 can receive
information from receive antennas 1506 and is operatively associated with a
demodulator 1512 that demodulates received information. Receiver 1510 can be, for
example, a Rake receiver (e.g., a technique that individually processes multi-path signal
components using a plurality of baseband correlators, ...), an MMSE-based receiver, or
some other suitable receiver for separating out user devices assigned thereto, as will be

appreciated by one skilled in the art. For instance, multiple receivers can be employed



6. .The nethod of claim11, further conprising performng the neasurenents
upon transm ssion of the indication to the network w thout awaiting receipt
"of an acknow edgnent fromthe network. 24 7.The method of claim1, further
conpri si ng¥O e@G@$38%Ing an acknow edgnent that the net woPKTH®R2006/8@d34ved t he
I ndi cation; and perform ng the neasurenents upon receipt of the
acknowl edgnent. 8. The nethod of claim1, further conprising indicating to
the network that the user equi pnment has performed the neasurenents and is
ready for additional data comunication. 9. The nethod of claim1l1, further
conprising receiving an indication fromjthe network that a request for a
measur enent gap has been denied. 10. Th® nethod of claim1, further
conpri si ng: receiving a schedule that indicates a duration of tine
W thin which ?Qﬁﬁﬁw&ﬁéﬁ] @e AR BRI SR RERIREE Ben bhG: ABGIYT enent s
i n accordance he :

provide improved ebtmmtes of user data. Demodulated symbols are analyzed by a

processor 1514 that is similar to the processor described above with regard to Fig. 14,
and is coupled to a memory 1516 that stores information related to user device
assignments, lookup tables related thereto and the like. Receiver output for each
antenna can be jointly processed by receiver 1510 and/or processor 1514, A modulator
1518 can multiplex the signal for transmission by a transmitter 1520 through transmit
antennas 1508 to user devices 1504.

[0065] It is to be understood that the embodiments described herein may be

implemented by hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units within an
user equipment or a network device may be implemented within one or more
application specific integrated circuits (AS1Cs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAS), processors, controllers, micro-controllers,
microprocessors, other electronic units designed to perform the functions described
herein, or a combination thercof.

[0066] When the systems and/or methods described herein are implemented in
software, firmware, middleware or microcode, program code or code segments, they
may be stored in a machine-readable medium, such as a storage component. A code

N

. segment may represent a procedure, a function, a subprogram, a program, a routine, a

£
[

subroutine, a module, a software package, a class, or any combination of instructions,
data structures, or program statements. A code segment may be coupled to another code
segment or a hardware circuit by passing and/or receiving information, data, arguments,
parameters, or memory contents. Information, arguments, parameters, data, efc. may be
passed, forwarded, or transmitted using any suitable means including memory sharing,
message passing, token passing, network transmission, efc.

[0067] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. A memory unit may be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the

processor through various means.



11., The nmethod of claim 1, further conprising: indicating wwthin a MAC-e
header that undertaki ng neasurenents with respect to one or nore of the
"different frequency and the different technology is desirable; and

transm ttiw@2ames3BAC- e header to a base station associ @cedseeosheossae net wor k.

12. The nmethod of claim 1, further conprising: determ ni ng t hat
quality of a downlink channel is below a threshold defined by the network;
and determining that it is desirable to undertake the neasurenents

based at least in part upon the determ nation that the quality of the
downl i nk channel is below the threshold. 13. User equipnent configured to
performthe method of claim1. 25 14. 2& conmuni cations appar at us,

conpri si ng: a nmenory that conprises instructions for indicating to a

e gl 7 TR oSSR B W0

figured to swgawitiehdt lsnsf couede] At PowitlB kdddsbEbe @Y yonceivable combination
of components or methodologies for purposes of describing such subject matter, but one
of ordinary skill in the art may recognize that many further combinations and
permutations are possible. Accordingly, the subject matter is intended to embrace all
such alterations, modifications, and variations that fall within the spirit and scope of the
appended claims. Furthermore, to the extent that the term “includes™ is used in either

the detailed description or the claims, such term is intended to be inclusive in a manner

similar to the term “comprising” as “comprising” is interpreted when employed as a

transitional word in a claim.,
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15. The communi cati ons apparatus of claim 14, the menory further conprises
instructions for determining a quality nmetric with respect to a downlink
channel associated with the communications apparatus. 16. The
comuni cati ons apparatus of claim 15, the nmenory further conprises
instructions for conparing the determned quality netric with a pre-defined
threshol d defined by a network that is providing services to the
comuni cati ons apparatus. 17. The comruni cati ons apparatus of claim 14, the
menory further conprises instructions for perform ng the neasurenents upon
transmttal of the indication to the net@rk. 18. The conmuni cations
apparatus of claim 14, the nenory further conprises instructions for
packagi ng the indication within a channel quality indicator report. 19. The
communi cati ons apparatus of claim 14, €ChaAlMSory further conprises
instructions for packaging the indication within a MAC-e header. 20. The
communi cati ons apparatus of claim 14 being a nobile tel ephone. 21. The
comuni cat | Wit apdeaRtiug of claim 14, the menory further conprises
instructions for indicating.to a network that mnes.surenents have been
perfornmed and that the communications apparatus is ready for additional data
comuni cati pn.  26meR8d, AniEYI cations apparatus, conprising: neans for

determ ning that a neasurerent gap is desired; and )
determining that it is desirable to undertake measurements with respect to one or

more of a different frequency and a different technology when compared to one or more
of a current frequency and technology associated with a network that is servicing user
equipment; and

indicating to the network servicing the user equipment the desirability of

undertaking the measurements.

2. The method of claim 1, further comprising:

indicating within a channel quality indicator report that undertaking
measurements with respect to one or more of the different frequency and the different
technology is desirable; and

transmitting the channcl quality indicator report to a basc station associated with
the network.

3. The method of claim 1, further comprising relaying multiple indications of the

desirability of undertaking the measurements to the network.

4. The method of claim 1, further comprising transmitting the indication to the

network by way of layer 3 signaling.

5. The method of claim 1, further comprising transmitting the indication to the
network by way of layer 2 signaling.

6. The method of claim 1, further comprising performing the measurements upon
transmission of the indication to the network without awaiting receipt of an

acknowledgment from the network.



means for indicating to a network servicing the comuni cati ons apparat us
that the neasurenent gap is desired. 23. The conmuni cati ons apparatus of
claim 22 being a nobile tel ephone. 24. The comruni cati ons appar at us of
claim 22, further conprising means for determning that quality of a
downl i nk channel is below a pre-defined threshold. 25. The conmuni cations
apparatus of claim?22, further conprising: neans for analyzing a schedul e
provi ded by the network; and means for perform ng nmeasurenents during
a nmeasurenent gap defined within the schedule. 26. The conmuni cati ons
apparatus of claim22, further conprising nmeans for setting a value within a
channel quality indicator report to indi @te that the measurenent gap is
desired. 27. The communi cations apparatus of claim 22, further conprising
means for setting a value within a MAC-e header to indicate that the

neasur enent7-gap The thethodedf claimgl, fisrthergomnsisingéadabl e nedi um havi ng
conput er - execut - NSt | f1Ol.: 7k B 9G4 |
reasur ement gap O Eh R aRlcat i b oA B ro AL Bl ind?
measur enent gap perfolesing the. measurements upon receipt of the acknowledgment.

8. The method of claim 1, further comprising indicating to the network that the
user equipment has performed the measurements and is ready for additional data

communication.

9. The method of claim 1, further comprising receiving an indication from the

network that a request for a measurement gap has been denied.

10.  The method of claim 1, further comprising:
receiving a schedule that indicates a duration of time within which
measurements can be undertaken; and

performing the measurements in accordance with the schedule.

11.  The mcthod of claim 1, furthcr comprising:
indicating within a MAC-e header that undertaking measurements with respect
to one or more of the different frequency and the different technology is desirable; and

transmitting the MAC-e header to a base station associated with the network.

12.  The method of claim 1, further comprising:

determining that quality of a downlink channel is below a threshold defined by
the network; and

determining that it is desirable to undertake the measurements based at least in
part upon the determination that the quality of the downlink channel is below the
threshold.

13.  User equipment configured to perform the method of claim 1.



29. The conputer-readabl e medi um of cl aim 28 having further
conput er - execut abl e i nstructions stored thereon for indicating within a
channel quality indicator report that the measurenent gap is desired. 27
30. The conputer-readabl e nmedi um of claim 28 having further
conput er - execut abl e instructions stored thereon for indicating wwthin a
MAC- e header that the neasurenent gap is desired. 31. The conputer-readable
medi um of cl ai m 28 having further conputer-executable instructions stored
t hereon for: receiving a schedule fromthe base station, wherein the
schedul e i ncludes the neasurenent gap; aR¥ performi ng neasurenents within a
time frane defined by the neasuiejiient gap. 32. A processor configured to
execute instructions for: indicating to a network that a neasurenent gap is
desired; ard. Acommmamoﬂ@ama@u&m@nﬂpon a downlink buffer associ ated
W th the process &%iﬁ@‘? r,.Qf St 1:?8?155&;‘ n
t he processor fur bgglé%u 5%5 ruc?g{l}’ﬁ% ?ﬁ}jﬁ&ﬁﬁ&m%ne% §12pe

one or more of inter-frequency and inter-radio access technology measurements is

desired; and

a processor that is configured to execute the instructions within the memory.

15.  The communications apparatus of claim 14, the memory further comprises
instructions for determining a quality metric with respect to a downlink channel

associated with the communications apparatus.

16. The communications apparatus of claim 15, the memory further comprises
instructions for comparing the determined quality metric with a pre-defined threshold

defined by a network that is providing services to the communications apparatus.

17.  The communications apparatus of claim 14, the memory further comprises
instructions for performing the measurements upon transmittal of the indication to the

nctwork.

18. The communications apparatus of claim 14, the memory further comprises

instructions for packaging the indication within a channel quality indicator report.

19. The communications apparatus of claim 14, the memory further comprises

instructions for packaging the indication within 4 MAC-e header.
20. The communications apparatus of claim 14 being a mobile telephone.
21.  The communications apparatus of claim 14, the memory further comprises

instructions for indicating to a network that measurements have been performed and that

the communications apparatus is ready for additional data communication.



anal yzing a schedul e provided by the base station, wherein the schedul e

I ncludes timng information associated with the neasurenent gap; and
perform ng neasurenents during a prescribed tinmefrane within the schedul e.
34. The processor of claim 32, wherein the processor further executes

i nstructions for setting a value within a channel quality indicator report
to indicate that the neasurenent gap is desired. 35. The processor of claim
32, wherein the processor further executes instructions for setting a val ue
within a MAC-e header to indicate that the measurenent gap is desired. 36.
A nmet hod, conpri sing: receiving a req@ést for a neasurenent gap from user
equi pnent; and schedul ing downlink data to the user equi pnent based at | east
in part upon the received request 28 37. The nethod of claim 36, fiwher
conpri si ng;22geneAabimmpracaivhe dppaatubatoniprisingles a neasur enent gap; and
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means for indicating to a network servicing the communications apparatus that

the measurement gap is desired.
23.  The communications apparatus of claim 22 being a mobile telephone.

24.  The communications apparatus of claim 22, further comprising means for

determining that quality of a downlink channel is below a pre-defined threshold.

25. The communications apparatus of claim 22, further comprising:
means for analyzing a schedule provided by the network; and
~ means for performing measurements during a measurement gap defined within
the schedule.

26.  The communications apparatus of claim 22, further comprising means for setting
a valuc within a channcl quality indicator report to indicate that the measurcment gap is

desired.

27.  The communications apparatus of claim 22, further comprising means for setting

a value within a MAC-e header to indicate that the measurement gap is desired.

28. A computer-readable medium having computer-executable instructions stored
thereon for:
determining that a measurement gap is desired; and

indicating to a base station that the measurement gap is desired.

29.  The computer-readable medium of claim 28 having further computer-executable
instructions stored thereon for indicating within a channel quality indicator report that

the measurement gap is desired.



setting a threshold value with respect to downlink channel quality perceived
at user equipnent; and transmtting the threshold value to the user

equi pnent. 39. The method of claim38, further conprising transmtting the
threshold value to a plurality of pieces of user equipnment by way of a
broadcast 40. The method of claim 36, further conprising: generating
a schedul e that includes a period of tinme with respect to which neasurenents
can be undertaken by the user equipnent; and transmtting the schedule to

t he user equipnent. 41. A network device configured to performthe nethod
of claim36. 42. The network device of 2¥aim 41 being a base station. 43.
A communi cati ons apparatus, conprising: a nenory that conprises

i nstructions for scheduling data to be delivered on a downlink to user

equi prent [3@sed Eie doagsiterimadubid mefinm af ¢lemu 28 hating fartherasmpaterdxegapble
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gap is desired.

31.  The computer-readable medium of claim 28 having further computer-executable
instructions stored thereon for:

receiving a schedule from the base station, wherein the schedule includes the
measurement gap; and

performing measurements within a time frame defined by the measurement gap.

32. A processor configured to execute instructions for:
indicating to a network that a measurement gap is desired; and

performing measurements upon a downlink buffer associated with the processor

being flushed.
33.  The processor of claim 32, wherein the processor further executes instructions
for:

analyzing a schedule provided by the base station, wherein the schedule includes
timing information associated with the measurement gap; and

performing measurements during a prescribed timeframe within the schedule.

34.  The processor of claim 32, wherein the processor further executes instructions
for setting a value within a channel quality indicator report to indicate that the

measurement gap is desired.

35.  The processor of claim 32, wherein the processor further executes instructions
for setting a value within a MAC-e header to indicate that the measurement gap is

desired.

36. A method, comprising:
receiving a request for a measurement gap from user equipment; and
scheduling downlink data to the user equipment based at least in part upon the

received request.



44. The conmuni cati ons apparatus of claim43, the nenory further conprises

I nstructions for: creating a schedule that includes a neasurenent gap; and
transmtting the schedule to the user equipnent. 29 45. The comuni cati ons
apparatus of claimd44, the nmenory further conprises instructions for
creating the schedul e based at | east in part upon resources allocated to a
plurality of pieces of user equipnent being serviced by the comunications
apparatus. 46. The conmmuni cations apparatus of claim43, the nenory further
conprises instructions for analyzing a channel quality indicator report

provi ded by the user equipnment to deterni28e the request for the measurenent
gap. 47. A conmuni cations apparatus, conprising: means for receiving
an indication that a neasurenment gap is desired fromuser equi prment; and
means for StheduTh@gmﬁhdeﬂdﬂhmﬂﬁaﬁaﬂkssbmmﬁsmg t he user equi pment based at

| east in part upon t rec indication. 48. Th ni cati ons apparat us
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38.  The method of claim 36, further comprising:
setting a threshold value with respect to downlink channel quality perceived at
user equipment; and

transmitting the threshold value to the user equipment.

39.  The method of claim 38, further comprising transmitting the threshold value to a

plurality of pieces of user equipment by way of a broadcast.

40.  The method of claim 36, further comprising:
generating a schedule that includes a period of time with respect to which
measurements can be undertaken by the user equipment; and

transmitting the schedule to the user equipment.
41. A network device configured to perform the method of claim 36.
42, The network device of claim 41 being a base station.

43. A communications apparatus, comprising:

a memory that comprises instructions for scheduling data to be delivered on a
downlink to user equipment based at least in part upon a request for a measurement gap
provided by the user equipment; and

a processor that is configured to execute the instructions.

44.  The communications apparatus of claim 43, the memory further comprises
instructions for:
creating a schedule that includes a measurement gap; and

transmitting the schedule to the user equipment.



means for transmtting the schedule to the user equipnent. 49. A
conput er -readabl e nedi um havi ng stored thereon conputer-execut abl e
instructions for: receiving a channel quality indicator report from user
equi pnent; anal yzing the channel quality indicator report;

determ ning that quality of a downlink channel associated with user

equi pnent is below a pre-deened threshold based at |east in part upon the
anal ysis of the channel quality indicator report; and scheduling a

measur enent gap for the user equipnent. 50. The conputer-readabl e nmedi um of
claim49 having further instructions sto8d thereon for: transmtting a

schedul e to the user equi pnent; and schedul i ng downlink data to the
user equi pment according to contents of the schedule. 30 )
45.  The communications apparatus of claim 44, the memory further comprises

instructions for creating the schedule based at least in part upon resources allocated to a

plurality of pieces of user equipment being serviced by the communications apparatus.

46.  The communications apparatus of claim 43, the memory further comprises
instructions for analyzing a channel quality indicator report provided by the user

equipment to determine the request for the measurement gap.

47. A communications apparatus, comprising:

means for receiving an indication that a measurement gap is desired from user
equipment; and

means for scheduling downlink transmissions to the user equipment based at

least in part upon the received indication.

48.  The communications apparatus of claim 47, further comprising:
means for creating a schedule that includes a measurement gap in accordance
with the indication; and

means for transmitting the schedule to the user equipment.

49. A computer-readable medium having stored thereon computer-executable
instructions for:

receiving a channel quality indicator report from user equipment;

analyzihg the channel quality indicator report;

determining that quality of a downlink channel associated with user equipment
is below a pre-defined threshold based at least in part upon the analysis of the channel
quality indicator report; and

scheduling a measurement gap for the user equipment.

50.  The computer-readable medium of claim 49 having further instructions stored
thereon for:
transmitting a schedule to the user equipment; and

scheduling downlink data to the user equipment according to contents of the
schedule.



51. The conputer-readabl e nmedi um of claim50, wherein the schedul e includes
a gap length that infolins the user equi pnent when neasurenents can be
conpleted. 52. A processor configured to execute instructions for:

determ ning that a request for a nmeasurenent gap has been received from user

equi pment; and scheduling data on a downlink channel to the user
equi pnent as a function of the request. 53. The processor of claimb52,
wherein the processor further executes instructions for: creating a

schedul e that includes a neasurenent gap corresponding to the request; and
transmtting the schedule to the user eqg0pnent.

51.  The computer-readable medium of claim 50, wherein the schedule includes a

gap length that informs the user equipment when measurements can be completed.

52. A processor configured to execute instructions for:

determining that a request for a measurement gap has been received from user
equipment; and

scheduling data on a downlink channel to the user equipment as a function of the

request.

53.  The processor of claim 52, wherein the processor further executes instructions
for:

creating a schedule that includes a measurement gap corresponding to the
request; and

transmitting the schedule to the user equipment.



