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CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
wappiosmwsi on clains the benefit of U S. Provi sSPON&ER2006/060454

Pat ent application Serial No. 60/732,691 entitled

" MEASUREMENT OCCASI ONS FOR TNTER- RAT HANDOVER FROM

E- UTRAN' which was fil ed Novenber 1, 2005. The

entirety of the aforenentioned application is herein

i ncorporated by reference. BACKGROUND |I. Field [0002]

The follow ng description relates generally to

W rel ess communi cati ons, and, anongst other things, to

fl exi bl e comuni cati on schenmes for wireless

conmuni cati ons systens. |1. Background [0003] In many

scenari os, to enable effective exchange of data
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frequency, and/or another technology will provide

better network services when conpared to services

provi ded by a base stati dACKLEROIND rently servicing

tihe Ubrield®004] In a detail ed exanple, in systens such

as the G obal System for Mbile Conmunications (GSM,
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VL t i Backfcowsd ( OFDMVA) systens, however, data is
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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.



by a network entity, the UE has little advance notice
of when packets addressed to it will arrive. Any data
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under st andi ng of sonme aspects of the disclosed subject
matter. This summary is not an,extensive overview, and
is not intended to identify key/critical elenents or
to delineate the scope of such subject matter. Its
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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
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[1Tnk transm ssions to the user equi pnent
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



based at |east in part upon the received indication.
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nmeasur enent gap. [0013] FIG 2 is an exanple bl ock
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[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.
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In the following description, for purposes of explanation, numerous specific details are
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.
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nable 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
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voice/data to user equi pnent 102 by way of the

WRifieremk technelggies 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 CQT 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
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there is a queue of data for transm ssion to user

@3 COMBHIICAYPN. and can schedul e a nmeasurenent gap
[0035] Referring now to Fig. 2, a system 200 that facilitates scheduling of

measurement gaps based at least in part upon a request for a measurement gap provided
by user equipment is illustrated. The system 200 includes user equipment 102 that is
wirelessly coupled to base station 104. As described above, base station 104 can
include scheduler 108 which provides user equipment 102 with a schedule for a
particular period of time, wherein the schedule 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



based upon such consideration. Still further,

schedul er 108 can consi der schedul es associated with
WwW@RWe0538Ser equi pment, such that neasurenent gBEEUS2086/060454

schedul ed for user equipnent in an attenpt to optim ze

network resources. In addition, when the user

equi pnent has conpl eted neasurenents, it can send an

indication to the network that the neasurenents have

been perforned and that the user equi pnent is ready

for further data communication? [ 0035] Referring now

to Fig. 2, a system 200 that facilitates scheduling of
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w thin base station 104 can receive nultiple requests
beingrhszagaehinpature and of substantially similar size, it is understood that size and

shape of sectors 302-312 can vary depending upon geographical region, number, size,
and shape of physical impediments, such as buildings, and several other factors. Access
points 314-324 are associated with sectors 302-312, wherein access points 314-324 are
utilized to provide services to user equipment within sectors 302-312. Access points
314-324 may transmit data in various frequency bands, such that user equipment 326
cannot necessarily 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



gaps fromuser equi pnment 102 and 204-208, and can
optim ze scheduling of such neasurenent gaps wth
WO e@pesIsst o net work resources. I n ot her words, PEl/USD6/060454
t he user equi pnent 102 and 204-208 will not be
provi ded with neasurenent gaps at a substantially
simlar time. [0037] Now turning to Fig. 3, an exanple
wi rel ess comruni cations system 300 is provided,
wherei n benefits providing neafdJrenent gaps can be
percei ved. The system 300 includes a plurality of
sectors 302-312, wherein user eqU|pnent can enpl oy
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or for forwarding to another access point for transmittal to user equipment 326 after
handover. Various other protocols are described herein.

[0039] Now referring to Fig. 4, a communications apparatus 400 for
employment within a wireless communications environment is illustrated. The
apparatus 400 can 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



measur enent gap. During the schedul ed neasurenent gap
user equi pnent 326 can stop listening to the downli nk

W@ b@nnsdssassoci ated with access point 322 and BEIUS2006/060454
perform nmeasurenments with respect to, for instance,
access point 324. If the quality of signal is
sufficiently high, access point 324 can be consi dered
a candi date for handover. While the above exanpl e
i ndi cates that user equi pnent 326 generates a request
and awaits receipt of such regtlest and provision of a
schedul e from access point 322, it is understood that

vari ous other protocols are co For
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another example, memory 402 can include instructions for receiving a request for
measurement gaps as well as instructions for generating a schedule based at least in part
upon the request. Memory 402 can further include instructions for transmitting the
schedule to the user equipment that initiated the request, wherein the schedule includes
timing information relating to when the user equipment is to undertake measurements
and length of time the user equipment is to undertake measurements. Still further,
memory 402 can include instructions for contemplating status of other user equipment

serviced by apparatus 400 to optimize network resources, as well as instructions for



schedul e, anal yzing the schedul e, and perform ng

measurenents with respect to one or nore base stations
w@200a/05388ct i on of contents of the schedul e. PuPGIYER1006/060454

an exanple, nenory 402 can include instructions for

perform ng neasurenents with respect to a particul ar

base station within a certain w ndow of tine. Further,

menory 402 can conprise instructions for causing user

equi prent to perform nmeasurenents upon notifying a

base station that services ap atus 400 nmeasurenents

are to be undertaken. The above exanple instructions
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b w ark, vsf%ch[ i§ amr@gosalg,asgocm’@ﬂ%ﬂ@@@l’ &gth respect to
dvBhaionnd thied ESHARI Wiidbafld CDMA (WCDMA) to a Long Term Evolution

(LTE) system. The user equipment can periodically measure signal strength, quality

(such as signal to noise ratio), and/or other metrics to determine a quality of a downlink
channel. If the quality of the downlink channel is sufficiently low, then it can be
determined by the user equipment that measurements are to be taken with respect to
other frequencies and/or technologies (such as with respect to a GSM system).

[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



provi di ng nmeasurenent gaps are illustrated. Wile, for
pur poses of sinplicity of explanation, the

woredoosissogi es are shown and descri bed as a sePCEESNG6/060454
acts, it is to be understood and appreci ated that the
met hodol ogi es are not limted by the order of acts, as
sone acts may occur in different orders and/or
concurrently with other acts fromthat shown and
descri bed herein. For exanple, those skilled in the
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SR ROBR schéd18KiRSmissions. 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



measurenents with respect to different technol ogies

and/ or frequencies. Alternatively, the indication can
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recei pt of such indication, the base station (or

system associ ated therewith) can silently refrain from

schedul i ng downlink data for the user equi pnent during

a duration of a neasurenent gap, wherein such duration
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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 CQI 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
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is transmtted to a base station providing services to

t he user equi pnent. The indication can be provided
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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
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wherei n the schedul e can include when the user
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syst ens/ frequenci es. Thus, data will not be schedul ed
on the downlink channel duringl® time that the user
equi pnent is perform ng neasurenents with respect to

ot her fre uenci es a r othe echnol o At 710
e SE IR PE PR G aouiibiel RS BRteaef Shati hwRver, aspects
Idegabat hgrdde bieQipiilibbl S RAGH RN REThS 0 Wigidy dha&p@ﬁdst lirRited to HSDPA.
glfferent fﬁﬁguen |es nd/ or technq1 ies

Hcrenls BRAEERIEme ROrtren fRRROT. BItks ag prRgosent 2 milliscoond

T @k didie Uirh© IdtBE aEIEIT) 8Os dRPRE hnd tifnetRBvSa@shtl 1ash $narks can
not received wthin a particular period of time from

TPRIRHE 8108 of the CQ report, such report can be

eosA ansm t A edstdibie 1610 ¥k ex%ﬁe@ﬁﬂ@‘i@lgﬁ’% 16@@ can represent
conpl etes at 7 12. [0049] TurmuaslgI now to Fig

ﬁéh@@&@g HfpraeipT m‘pV&eé \bwvenfgo tehe¥psied @éﬁtedv@qrﬁr% Channel (HS-
a%ef%ogtlg%ﬁb%éﬁﬂﬂ@ Qf#ug% :doﬂigréfﬂggoé‘ 05@ Pers@ﬁ[ﬁ% r data on a

1S il start
ghah SpegbRognhivk §hated(ranpel(bi@sRB6Bnandpathiidsparbered QQgiof the
f
<o 45 e 1000 SR ks Bl COPHRRGg by Rl SRR Upt R B Spesc
\DetdmameChPM'S@aé CoetideChanpe] GIhEIS-DRICCEDI. 68, rlé)Q& @ad D;A010 indicate
%9060’1(8 %g ?rééﬂét%gﬂh% 1ﬂt§\1ﬁxga‘tﬁl%ga%%iﬁ1geri (P gh%]p%céli'\rr]eg gléaged ato @S mgwn CQI
pepqrt) dAtdmatinghe Sydei2 eqliDp Attt arwahe peaviarsscheduling and data blocks

as I es

2687 HeRTS it A AR er Pt P cppyt 1016). o the endt of
pii O r&Hre B M\, aeithioﬁ tﬁﬂﬂflllskﬁagﬁ@u@frﬁh}] At fenehntd SelEQLteport 1016

at on a channe uri n the ne uremen .
it B8rin Bl RS S B S R P 5P e dp alioR Hiffered
eiqwmﬁtn lal?ta tmﬁtiflrLlﬁH &gn?& B@l}i}sfnﬁﬁbcﬁ (53 mcrtmaz ur emsni ﬁ Wi th
r C (0] er systens r uencl es urin
rl‘i r errentl(%gfdﬁ assv%aedr%%tﬁ% G&J@pcs‘eé }fr@ﬁefg%vﬁsh weesssiyly and that

HOmebPSAEnNaw t%ﬁér?(e’ith&guﬂﬂété: h%y oPwith peRhRGdANAEYN §Q6heduling

for schedul i ng nmeasur enent ps 1s illustrated. The
K IHRIN 3P O00S Ierark), dhe malad 160 God dgtacthpreplprdpr the

'd%re&ﬁ)%%f\{ﬁéjmfeﬁﬁﬂérﬁéﬁrgaﬁﬂﬁ'rﬁﬁrﬁﬁ%eteﬂo #Q8ubfeBeudetd ulpment
report is analyzed, and i s determ ned %

iveordipglyt ibes downblern deﬂqanwe lec?alath¢ vgervqpiprens pest nqt disten on the
ldl%%hﬁﬂ %hﬁﬁﬁ[‘t S1tn @Lcﬁerdﬁcﬁﬁogb fokf @o [} B?Z % f(gr?rﬂﬁ{ttgd lw'ithout reference to

bel ow a thresh a neasurement gap IS
geche qumrwf(illé th@fslpektltied areduestfors negsitement zapn the user equipment
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1012 indicates that there is data scheduled for the user equipment, then the user

equipment should listen through the corresponding data block Dy 1014 (e.g., until time
T2). 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 — To).
[0054] Now turning to Fig. 11, an example graph 1100 depicting provision of a

measurement gap is illustrated. If user equipment generates a request for a



The user equi pnment can thereafter stop listening to
t he downlink channel to perform neasurenents with
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900 then conpletes at 912. [0051] Wth reference now
to Fig. 10, an exanple timng diagram 1000 is
illustrated. The tim ng di agram 1000 depicts a tine
al i gnnent of scheduling and user data on the downlink
and CQ reporting on the uplink when HSDPA is utilized
(radi opropagation tine is assuned to be negligible).
As descri bed above, however, aspects described herein
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its actual measurement gap. Thus, if each gap request is repeated » times, the gap

length can be extended by 7 -1 times the interval between consecutive gap requests
beyond what is actually needed for the user equipment to perform measurements. Fig.
11 illustrates this situation (for n = 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] In 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-¢ header) rather than using layer 3



shoul d wait | ong enough to denodul ate such information
(e.g., until time T ). IfS 0 1012 indicates that there
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user equi prent should listen through the corresponding
data bl ock Do 1014 (e.g., until time T) .
Additionally, if the user equipnment relies upon the
network to give explicit perm ssion to perform
measurenents in the scheduling block Si 1008, then the
user equi pnment should |isten tH?ough the end of
schedul i ng block Si 1008 until tinme T3. The flushing
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.guand time can he added to length of the gap. For

| g@pgﬁ%lgl,, sy$iem 1200 can include a memory 1208 that retains instructions for
executing functions associated with the electrical components 1204 and 1206. While
shown as being external to memory 1208, it is to be understood that the electrical
components 1204 and 1206 can exist within memory 1208.

[0060] Turning now to Fig. 13, a system 1300 that facilitates scheduling data to
be delivered on a downlink to user equipment upon receipt of a request for a
measurement gap is illustrated. System 1300 can reside within a network-side device,
such as within a base station. System 1300 includes a logical grouping 1302 of
electrical components that facilitate scheduling data. Grouping 1302 includes an

electrical component 1304 for receiving an indication that a measurement gap is desired



network can assune that a gap request received by the

network was the first repetition and that the user
weowpossat transmtted a conpl ete set of repetPCT/ORR06/060454

prior to initiating its actual neasurenent gap. Thus,

if each gap request is repeated n tines, the gap

| ength can be extended by n - 1 tines the interval

bet ween consecutive gap requests beyond what is

actual ly needed for the user equipnent to perform

neasurenents. Fig. 11 iIIustraﬂ%s this situation (for

n=4). If the network m ssed the first gap request

nd therefore injitiated rtion th r.oces at er
B b5 LB Dot e il REE bt B gt B Bifhin R R tepart, within a
$11Aglhé heudenrege rGfdmhlngBIB&ﬁldftibna[lﬁ Qﬁ:ﬂde—r{ Qn@[bctncall component 1306
te ive i f user ui pment. has .an in
51%‘311 W@%@Wﬁé@%&?&ﬁ é%ﬁi%uﬁm' CAULPIRERY f)aseﬁﬁde%ﬁgl part upon
lﬂHEH tebéivad Hotiiyutionn FFos ﬁfs’bﬂnﬁ& aclﬁls:ésﬁréiﬁérﬁ ep O Be scheduled such that
substantlaléé m | ar t he user equi pnent can

Ap218 et trapsylitte %Yfﬁié%? fiw@nluéi ieghe B§& capinENGH 49T aRprieplar period of
AR WRlrbhKal{Byidg ,th@uwgqﬁpﬂﬁﬁ%rﬂerfo@ﬁlr}ﬁéabﬁf&%{bn%sx'vﬁﬂ respect to

| ayer 3signaling (such as a CQ Treport).
%%?TP%H ffe%lépﬁﬁ% yer erimplegiesn é’sdﬂmq@aﬂlsn %M?iiﬁm éw%w@ude a

endi$aR 08 Mkt Eéfﬁﬂl‘é uli)s%gﬂcﬁénst i%k bg&uﬁﬁé T FHERE 5%0 cfaﬁz% with the

perm SSi on can del i ver ed correspondi ng a er

zleambwmmm i 30 pad) 1306+ vgmkcshwm ez,sdmmthqmabtmnemory 1308,
e 1di6e ﬁn@éﬂé‘tb@@ﬁ{yt tﬂeoeIMH&l\e,Hﬁ:EyPh%ﬁb Q%AQQ L0t cag%§1st within

been recelived by the network ayer
granqrydd08t hen del ay for flushing of a domnllnk buffer

@flﬁ ib ext qf geﬂt AGSRAAL Q%s}f?m tlﬂOM At %Qx? bo u{lh (ﬁm Lofinection with

lity a gap requéest transm ssion
repmesiteia bgeasummmamg Systesr 14Qﬂrcctnh[m<xgap rtc&aqmﬂHOZ)mat receives a

%%gaf‘i?%ﬂg{]}%é {;111|[’1]SQ 115088] ?IE\%O (})AI/‘ Iéglfeerrﬁgelé\g %Iét Tnagh I}ﬂl [EEi{fOI‘InSXyplCEH] actions
ihredearadei g, gf(ijlltdra,tar@lthdmambntfe@Qp ) thedesdivetsipsal and d1g1tlzes the
t rat e For. exa t ca

cond B Gnat PG S e RuPRirAD ofs Qraoqueigand provide
aqpivedipalioe slyrhbls t@yptmd;z 0906 forlcAp@s ektiraskias

zdlng functlon bIo& mhereug such blocks can
J@%Z sent Gﬂ‘é“isﬁ?f 06731 BRamrRersy dedisatsdds eplyzing information
saktvad by, re@iveradigdabhtor 0t hai e het&uling 1rffbﬁ1§@ﬁ@h@))r transmission by
Sy stenllzogklnclu es a | ogi cal grouping 1202 of

lrgasiten 4 Lo nbrogettes 1iofeande Brocessar Behpenitals ere ergmore

bBiond be s§sheah lﬁO@%@ﬂHr%?BéesQﬁﬁhétsangﬁébg ﬁﬁonfa@fon received by
I nstance, the grouping can include an electric Y

EXSRERATH2, Eonerates infaEnelion for Hgnumission beasansertert14d4pend
bSntfRS bASEr mbfe dﬁ%rhsn YERm PP r%g%@ﬁm th fchiEln,

equi pnrent can erm ne that the user equipnent s
pRimeHPREeEpeRss A1+e8 iat han epfppize pedfosmatidefodusert equlpment before,

HESHNChARY 2fABds Qforfhatlld Sﬁﬁg&hrgrﬁﬁﬂymﬁ%eéﬂ%@{]tom%tor ‘ore

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.



associated with a network that is currently servicing
the user equi pnent. [0059] G ouping 1202 can

w@da7ossenl |y i ncl ude an el ectrical conponent BCDES1006/060454
indicating to the network servicing the user equi pnment
that the neasurenment gap is desired.. For exanple, the
conponent 1206 can be associated with instructions for
transmtting the indication to a base station
associated with the servicing network. Additionally,
system 1200 can i ncl ude a nenn?@ 1208 that retains
instructions for executing functions associated with

HBa5E; ng' G DRITAELSRIRBFY) 19950 249 GonalDisgmphas Memory 1410

Wil 64 SpRAN Sl Bdupl EBtoPro 6dskdrCRI06CRATRRASKSs h284n:3a8 such as
1206 can exist wthin nennry 1208. LOO60] Tur.ni ng now

fpeappigmenteanniraationsshedyling moserlpp-Anddhe ke arisreig such
FfomhforPEandR) dSI698H R coAn 8@ Wk allScaing &e@wu@g@@asuremem

upon recei pt of a request for a neasurenent %wp
iSRAP$131 G RTEMITY BICATHIAON'S dHFNE 8 SPRESUKFMERT fam Memory 1410 can

r;aam%nysugfe &%ch%ﬁ, db%&l{e@wﬂ geheﬁuﬁg 8%5@1&4 QR:., such that
System 1300 i ncl udes ogi ca

syeery 49fIcae @m@mﬁo@dm@pwla@ng/pr a ném@unﬁmgsm‘sf@m capacity.
g HPbE gﬁ)};{]/rgagteh e WEAC at R Brofd fe?ér lln‘éﬁlon% %ﬁgﬁgn& %gsdt:rlbed herein

rec an 1 ndication a nNea ure
¢esibe @ﬁhmomlfade megepuy prreanvolitile amenecranpt €an mhlede both volatile and
r r
e R e
eh@ude fead Ionkyuurpmne;n(R(llm)ﬁprbgramaiﬂd ROMg PREM),iedctrically

PPREERRCREN BabROMY SseFRHU PR SR epkTR). o oo

nmﬁﬁomye Mveristilg aperoany dae isdidtahdemidcdss itahorgdRA NI} wioth acts as
tted over the downl.ink t.o the user.equi f. ) )

e RTch i B Ely- LR pY it ialiSh AT pESGhu e KT Wip gvailabie in
gﬁﬁy fogds pushinds s@rﬁc}penétcsrmd/ lwmmyph drBinvic RA VGBI L 0

i fferent or technol.ogie
AWWPW@W?@?%&%Qeulalaﬁlasaﬁete&%ﬂélvi@%ﬁ?w) enhanced
I ANBLEE IR AMDS gﬁ@ﬂinkl”DR AN (SDBRUAND) End Hﬁ@éﬂl{tﬁlﬁbus RAM
aSSOCIated with t | ectrical conmponents 1304 an

Mpi iTae sty dé10é5 mtprdse & FRINPESS, Matkenrib %@hmﬁpé to, these

a9y Bhek BeRISs 896s bIRkmble BIRESHE €406 KLUTRAIEH  a symbol
1304 and 1306 can exist wi thin menory 1308. [0061]

rRefulatar 1412 andrtgansmitiershid f dhat trepemith, éhe waduiped stanpl. zed
&a/ S?ie] nnect i g Y4 {iflsHERYESEES tﬁatrfﬁ Hé R i ¥Wnnection with

m 1400 conprises a recelver 2 that receives a
SPeprdng pragpsutegrent am wequest apd eclmdu lmg e npeagerieygnt gap with respect to

Ok B B PR SEL G TR IR By 1510t

geepieds sggn@,l(d) gomj cg)@sprtnm;e 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



condi tioned signal to obtain sanples. A denodul ator

1404 can denodul ate and provi de received pil ot synbols
W oooa/opasscessor 1406 for channel estimation. [POBRE2006/060454

Processor 1406 can be a processor dedicated to

anal yzing information received by receiver conmponent

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 yz&k information received

by receiver 1402, generates i nformation for

t ransm ssi on by tt 1414, and control s Qane

&¢- gﬂﬁpepsbﬁep?%gnfsm@ ﬁ&@f@m@%%?ﬁlﬁ%ewefﬁ cach other to

ipP& 186 BnHaveP bitih A dfOikef QRO DRAfodb A Syhdiols ae dndlyzed by a
optim ze Eerfornance of user equi pnent before,

AT # thas és FmilanioctEe proqessws detsibied @boy e with éeq@é% 116 Fig. 14,

ta8d NEouled Bl EmbBEHN S l%ghgtsst&@_g fFbrh S RAUBTRE S -user device
Optim zation co onent may be incorporated into

eRdepneRadsekupiabiss rql @teﬁéhqretowedab%heeu Reedvarjpytput for each
%a{ L 23l b@jb e&n&; ﬂg}%gase ana 6r PRLLIELZ 410N modulator

t hat ysSis in
cléth& sen rrmhtllvlm thersamé ari msmmrtemmnsgmﬁsr 152Qethrough transmit

‘%ﬁéﬁggﬁ%ﬁﬁggggﬂﬁggﬁﬁeg?hI|ze artificial intelligence

baseo ion with perform ng inference
d0e6dr pr oblabi toibetundedtiogrthitrthe pmbedamuatdescribed herein may be

St atd Stn!te? RarEQiWQred So v(/g?enﬁ%h&(ra;ﬁé pmg(?l SIC y 0&0}%&6 or any
request] ng NBAsUr efnen perWorm

maﬁma&maﬂhere@io Fesk I@;{Mmmmpkmermmnpﬂmmrgme‘m&ig una;m w1th1n an
addi ti onalt ngg e nem)%,lmo1 t erati
ISP RPN §CEEUF X1 MR LS TR el?f’% F‘é?l 8??1%& ?‘8
spphicapnnpasific etegratedarcuits QASNEIs) atigitd cigalpioegssors (DSPs), digital
information, and t wher ei such nf or
st Brsharis A ek UGshhSE prém e S pb g BLDS) feld
6 a i bl gagaﬂammmpﬁroamoﬁeéémfdnem micro- controllers
nmeasurenment s duri a peasur enent ry
CBISTORG ISP Y FrcltthsF eé%%@”p‘f%@&@é‘i%%&’s@éf%{ﬂg‘g vﬁ}rﬂ%qﬁwns described
g@ﬂﬁﬁaﬁhngmMgth&th@Qbes etc., such that system 1400

an enploy stored protocols and/or algorithns to

m%@ ase sySthentheayatemsandier mgthpdsdesgpbrdelagreinagge ipplemented in
bhemq?é qurﬁwd&@ nﬁladewammﬁé&de,cmgpﬂﬁ Bbde &ec%%lbbggem, they

herei n can be either volatile nenvr% nonvol ati |
retibbg/stornd ip armachisienigadaide modbimatsurl agp atOﬁ%ﬁwz@mmqnleet A code

TR Y IR LSS LA ST Bl i,
psnbvgmannabﬂnedﬂa_\n {PRAVE padiaget # tlesd, by apy ogmbinmadn of iRSIuctions,
%Pawcuggl,g)? Hdgfﬁjnleydteqﬁ&ﬁg bzlkeco = a eé‘rrﬁgﬁ u be Hu: g)flédat% tZmother code

Mmenor y. menory can 1 ncl acce
rregmeyt qriirdweeicidoui by passng 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.



external cache nenory. By way of illustration and not

limtation, RAMis available in many forns such as
wa@ynchssapus RAM (SRAM, dynam ¢ RAM (DRAM),  PCT/US2006/060454

synchronous DRAM ( SDRAM), doubl e data rate SDRAM ( DDR

SDRAM , enhanced SDRAM (ESDRAM), Synchlink DRAM

(SLDRAM), and direct Ranbus RAM (DRRAM . The nenory

1410 is intended to conprise, without being limted

to, these and any other suitable types of nenory.

Processor 1406 is connected t@2a synbol nodul ator 1412

and transmtter 1414 that transmts the nodul ated

signal. [0064] Fig. 15 illustrates a systemthat
H@%ﬁi i [zeamxflt f@égﬁ%‘b@qséﬁb% hove MP@S%a@PF%ég mega%ﬁf’sed

%l?ogecrt SAHES! 1130 Sr6hRE U dt PYsBHIERE ANCEFE Ry ergaRn¥bildble combination

espect to user equi pnent. System 1500 conprises a
bhewsnmanenison nEbodaipgins formearisorel deedbingatich sied) gaptier, but one
St GRS Ml TORLRY, BRIBIMIL: SN SPhorl Al BYtidRYna"
one or re receive antennas 1506, "and transmts to
peremgationsrarepessile e Acdedingds theowbjedh matighisanisndedatol qnybrace all
of .transm t . 1 0 ong. . i .
e
bppne e nlagds. uBumigeranoss, gy the axtdnt dfat st erm&smchiRies@iswsed in either

510 ¢ ecei.ve information.from. ' .
P doSETRa PO 3t GPEG FiEeE Sk R n o manner
dinditirtid die tdantcerhpti€ag’t &c &iowedisingf’ds mitrporied Rbeeemployed as a
151Q.can be, .for, exanple, a Rake receiver (e.g., a
F@Eﬂﬂ?ﬁ%é“?ﬁé?afﬁﬂ?vidualIy processes mul ti-path
signal components using a plurality of baseband
correlators, ...), an MVSE-based receiver, or sone
ot her suitable receiver for separating out user
devi ces assigned thereto, as will be appreciated by
one skilled in the art. For instance, nultiple
recei vers can be enployed(e.g., one per receive
antenna), and such receivers can conmuni cate with each
other to provide inproved estimates of user data.
Denodul at ed synbol s are anal yzed by a processor 1514
that is simlar to the processor described above with
regard to Fig. 14, and is coupled to a nenory 1516
that stores information related to user device
assignments, | ookup tables related thereto and the
| i ke. Receiver output for each antenna can be jointly
processed by receiver 1510 and/or processor 1514. A
nodul at or 1518 can nultiplex the signal for
transm ssion by a transmtter 1520 through transnit
antennas 1508 to user devices 1504. [0065] It is to be
under stood that the enbodi nents descri bed herein may
be i npl enmented by hardware, software, firmare,

m ddl eware, m crocode, or any



conbi nation thereof. For a hardware inplenentation,
the processing units within an user equi pnent or a
woeinosissdevi ce may be i npl enmented within one BPCT/IB2086/060454
application specific integrated circuits (ASICs),
di gital signal processors (DSPs), digital signa
processi ng devi ces (DSPDs), progranmabl e |ogic devices
(PLDs), field progranmabl e gate arrays (FPGAs),
processors, controllers, mcro-controllers,
i croprocessors, other electroflc units designed to
performthe functions described herein, or a
combi nati on thereof. [0066]é¥$e he systens and/ or
nmet hods descri bed herein ar ”%ﬁ”@nented in software,
firmvare, m ddl eware or m crocode, program code or
de .segnents, they may be stored in a

F%@g?gﬁhﬁble medi um such as a storage component.
A code segnent nay represent a procedure, a function,
a subprogram a program a routine, a subroutine, a
fodul € M&thods eEPEsiPaickage, a class, or any

conbi rRtcamhidf tHa0fti§ HEL B8RS0 1SatRue! MGl Shts tg respect to one or
program statenents. A code segnent nmay be couple tg

ae REe diffentdiqaveney id adifirehtdgcdneloey nvhentppmpassitagne or more
3P Ao rer Gk & 0arl e OE TR P ks 0 A8 i SHEGIALS that is servicing user
parameters, or ‘nmenory contents. |nformation,
asagomsnt endpar amet ers, data, etc. may be passed,
f or war; : ] ' ] i | -
ol udk ageeriothealohl S iELN B0 Sl BBty of
padgiaking thetmgaskremeatssm ssi on, etc. [00671 For a
software i nplenmentation, the techniques descri bed
herein may be inplemented with nodules (e.g.,
Br ocediheessthddinfelniom $, fuathdr sompiging:hat perform t he
functi.ons ,descri.bed.herein...The software codes . be
st ored” Lﬁat}?@%ﬁt%/nﬁnﬁhtagnej Sy ltydndieagr Bipoﬁtgﬁte%@m%
EaBUrymdhis twitteges et kphesmnbetbMhé BifferéMiErduo8SsH@Ithe different
gxhﬁ%ﬁal.t$ t he processor, in which case it can be
Nol DEin:] ecﬂﬂgled to the processor through

- var i ogsnmanse (HAB8hndNeablifyaadieeR rahRsiabiatRde MY associated with
i_ncl udes exanples of the disclosed subject matter. It
F@En?ﬁbé%urse, not possible to describe every
concei vabl e conbi nati on of conponents or nethodol ogi es
for purposes of describing such _subject matter, but
8ne off hemasthed 9f drin 1, fugtheneoraprisipgyeledpe griltirle infhgations of the
aBdIAb{HY bR Ghd SR NAE IANSRRRNRES MY AldBRs are
possi bl e. Accordingly, the subject nmatter is intended
to enbrace all such alterations, nodifications, and
aria W LR . Pt .0Of -
'he anhSRmuat Pt R 1 R rhisi hyr A SRERRYBhion to the
nh%vmggmwayw lycpes g sigmaligged in eit her

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.



the detailed description or the clainms, such termis
intended to be inclusive in a manner simlar to the
WO 200m05I86npri si ng” as "conpri sing” is interprePErUBLIO6060454
enpl oyed as a transitional word in a claimCLAI M5 Wat
is clainmed is: 1. A nethod, conprising: determ ning
that it is desirable to undertake neasurenments wth
respect to one or nore of a different frequency and a
di fferent technol ogy when conpared to one or nore of a
current frequency and technol ddfy associated with a
network that is servicing user equipnent; and
indicating to t network servicing the user equi pnent

h
?he dg§FPﬁﬂwq?@§ﬁﬁlbﬁ@é@?&@qﬁﬂ$%% nmeasur enents. 2.
The metdagdn@hin SdidoMIdderhdtt tR th LRMMbHSh G ecdiRet B8 tihdiGation; and
within a channel quality indicator report_ that
under PEKPHBInAdRsTERVEIRENIAIDOR Fessipt of thegckrrvisAemsnte
of the different frequency and the different

technol ogy is desirable; and transmtting the channe

§ual i fRheinrthedheioslaine pofurtheocamirasies srdigatias tahsgtatgekdhat the
X ) . J al dat:

Bt b QBT hP Krorthed IPHEELRARGR ot By o didBhal dute

demimuabiationy of undertaking the measurenents to the

network. 4. The nethod of claim1, further conprising

transmtting the indication to the network by way of

Payer Theshghad ofigaind ], findenedrhpdsiog reeaiimg dn infdigatibe from the

conprising transmtting the indigation to. the network

BOMish Tt Argiept o g meimeent gap §b bedfl deicd 0 17

further conprising perform ng the nmeasurenents upon
ansm.ssiopn of .the indication ta the network w thout

30ars s Thihaf bt é3f AR edRtgREn: from t he

net Worrkcetving B8 cligluleoithadindtdatds 1 durationr dfitehe @R whichg:

receiving an %ckngmdﬁgﬁnggt that the network has

PRSI RGRSHER PRIPESLIGH: 3hd performing the

Meas uhRpeRhi 4RO hehfGEinbhis f adddedack e @dgamidule. 8.

The net hod o? claim1, further conprising indicating

to the network that the

11. The method of claim 1, further 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.



user equi pnment has perforned the neasurenents and is

ready for additional data comrmunication. 9. The nethod
w@pooclosdsm 1, further conprising receiving an i PAI/U81000060454

fromthe network that a request for a nmeasurenent gap

has been denied. 10. The nethod of claim11, further

conprising: receiving a schedule that indicates a

duration of time within which neasurenents can be

undertaken; and perform ng the neasurenents in

accordance with the schedule. 201. The nmethod of claim

1, further conprising: indicating within a MAC e

header that undertaki ng neasurenents with respect to

Fhe of* qesrauRgLations apPPpREefAMPEBBiency and t he

di T f ep ety 4o R RLAPYIst SindeR oAl s in@fdridg #NSMtWollNhat performing

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

e QonRre ofdnterrfrgqpenchigad daterrasiorpacesy tephpplpgy measurements is

&%ﬂ@&j jgng: determining that quality of a downlink

channel is below a threshol d defined by the network;

and detpeyagiser tiept ihenm figurddstocaseuta Bleanstonafion e mwikikethernaemory.

nmeasur enents based at |east in part upon the

determ nation that the quality of the downlink channel

1% bellbwcomentnivagiohohphardt8s ofiseim éduthp memory dwifthey poaprises

to tfor e net haod of.. cl ai ' [ [

G 20" PR o et Wik o 8 MG Bl

agzstintedtwidnthefcommundeaganis agpdretua. net wor k t hat

perform ng one or nore of inter-frequency and

inter-radi o access technol ogy neasurenents is desired,

apd aTpeeoesmcdtidas apmraanbf daineds} the exanaryefutthe comprises

[nstructions within, the nenory. 15. The cgnmuni i qn

IO FoBr i th A RB R PY Sar R ot T DB i d Hireshold

HOBAAUSE & BESvokIO Fhall Bl R 6 WdR g @ reiceptalthé yoriRiuhlcativhd dpparatus.

respect to a downlink channel associated with the

communi cati ons apparatus. 16. The conmuni cati ons

appar gt SoRfmElidtitnd Bppdres BEBRIN 18 Uhk RedmSQiFthé@®mprises

instructions for conparing the determned qualjty .. .

frstippidons fonperforming 8o e FRAEEhBPOR ‘H%IFSFIH%% qfphgindication to the

petwpkk that is providing services to the

communi cati ons appar at us.

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 a 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.



17. The communi cati ons apparatus of claim 14, the
menory further conprises instructions for performng
WO b@70emsSur emrent s upon transnmittal of the indi PEr/USI006/060454

the network. 18. The communi cati ons apparatus of claim
14, the nmenory further conprises instructions for
packagi ng the indication within a channel quality
i ndi cator report. 19. The comuni cati ons apparatus of
claim 14, the menory further conprises instructions
for packagi ng the indication Wothin a MAC-e header
20. The conmmuni cati ons apparatus of claim 14 being a
nobi | e tel ephone. 2 1. The communi cati ons apparatus of
22-ai mMAIPMMPRICARRSIAPPRIFUSHEIMRGHPE| ses i nstructions
for i Hi%'aﬁﬁdr '&%te'h%irﬁn% 00 Leabil@eTBaR) ik QIBRRIES ahdve
been perforned and that the conmuni cati ons apparatus
i s reawyng for ind{oatinesnal netwed seoTivngitbacomBRupEations apparatus that

qm%yﬁéﬁ&@gﬁ%?ﬂﬂgﬁ@&us, conprising: neans for

eterm ni ng a neasurenment gap is desired; and
means for indicating to a network servicing the

nmupi, cati ons..appar at us. tf t , '
o1 r e S ORRAL AR BE DG 2TRRRY FHERhe L5
bei ng a nobil e tel ephone. 24. The communi cati ons

paratus of cl.aim 22, further, conprishn ]
ggt er %hﬁicﬂﬁmflﬁ’é‘fahtﬁ’aﬁﬁbﬁfatw °§°1816nm i {rﬁ}%hgﬁ%n n@lqa?é Hleans for
kedeaningn gihet gleflityn efla ibwekfiotithnn2bis behev ¢ pravdeficdtthesisold.
apparatus of claim?22, further conprising: neans for
anal yzi ng a schedul e provi ded by the network; and
ms.anz T][h@ lcopRfifraEdtiong ﬁﬁﬁzﬂsmm gﬁlemrﬁ 2guﬁimgh r eomPprsitgenent
gap defined within the_ schedul e. . ..The )
Commumi<eaE ‘Hr?élajiﬁﬁ}% Rl P&?Vdﬁ?@&?hefﬂww& and
CoNpr insdang fEaRMormAlg SEhdurdfers ¥afiniea Wb Rirdmenthdrieined within

uality indicator report to indicate that the
P nt gap is desired. 27. The communi cati ons

apparatus of claim 22, further conprising neans for
setting a value wwthin a MAC-e header to indicate that .
2he \ROEHBHLCHHES appefays oéglaim@?2, further comprising means for setting
GARIN Ghinih 82938 ?Wé’iﬁﬂﬁ@t\% gcrggo?tocﬁ RE&iBhte _@Pfeﬁ%’c}q ABh®rement gap is

instructions store reon f determining that a
mwesisad: enent gap i s desired; and

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

a value within a MAC-¢ 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.



indicating to a base station that the neasurenent gap
is desired. 29. The conputer-readabl e medi um of cl aim
wQohavisay f urt her comnput er - execut abl e i nst r ucPCDNS2006/060454

stored thereon for indicating within a channel quality

i ndicator report that the nmeasurenent gap is

desired. 30. The conputer-readabl e nedi um of claim 28
havi ng further conputer-executable instructions stored
thereon for indicating wthin a MAC-e header that the
measurenent gap is desired. 321. The conputer-readable
medi um of claim 28 having further conputer-executable

i nstructions stored thereon for: receiyigg a schedul e
30 om Tlvecayapsdersteaddn mogivsn of plait @8 dekBgUP L fOPIRgY-executable

15%0%%& &B%&%H%re 2 or 'ﬂ?ga@%g H9iH DY ARRSAH.88ERLShe measurement
wininatine frane defined by the nmeasurenent gap.

@d.is Aegiredcessor configured to execute instructions

for: indicating to a network that a nmeasurenent gap is
desired; and perform ng neasurenments upon a downlink

Puf f eThassopitat-eaduble meadnen pf okés Sorhayaignfyrthpuesnepiiter-executable

33.(£he‘grQ%ﬁ%sor f claim 32, wherein the processor

PHTEions SREUPES MY ruct i ons for: anal yzing a
schedigceivateaysadhedulb frdoh ehdinse statiat, wingreinttbe s¢heduleancludes the
schedul e includes timng informati on associated with
TRRSURERE 28R gap; and perforning neasurements

dur i NgerforRiifg Aldah@emeh BB it tthd frame dhBnsChethel recasBrement gap.

The processor of claim 32, wherein the processor
further executes instructions for setting a val ue

9t hi i Goeha@Infiauadd tbexbadé GatrattiseFor:t to indicate

that the measurenent %ap is desired. 35. The, prqcessor

of cl idigating IQRELPBYIFLIR aPeRSUETRt BER IYAFTER &0t es

I nstr g&rfbt?xﬂﬁ fas@@hdehRipdn W@l dsen 1k iR r assb¥ated witiaderprocessor
to indicate %hat the neasurenent gap is desired. 36. A

beingddshasonpri si ng: receiving a request for a
measur enent gap from user equi pnent; and schedul i ng

downlink data to the user equi pnent based at least |in )
Part (pomradeesor 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.



recei ved request.37. The nethod of claim 36, further

conprising: generating a schedule that includes a
wore@3sBAENt gap; and transmtting the schedul BCT/0S100€060454

user equi prment. 38. The method of claim36, further

conprising: setting a threshold value with respect to

downl i nk channel quality perceived at user equipnent;

and transmtting the threshold value to the user

equi pnrent. 39. The nethod of claim 38, further

conprising transmitting the tRBBeshold value to a

plurality of pieces of user equipnent by way of a

broadcast. 40. The nethod of claim 36, further

Fonpr Thé mgthogei skeam) 3y ferthes eapriéinghat i ncl udes a

peri o Sl B, ; : ANt S can

be un e][%dattlgﬁg%‘ﬂgﬁﬁ%g?&e%%%ﬁﬂngﬁtﬁ%nﬁdgﬁ ansmtting

t he sthmhiitingtbe s¢thedulodp thejudepeawipment. 1. A net wor k

device configured to performthe nmethod of claim 36.

42. The network device of claim4 1 being a base

38.at i Phe mkthodAdfetaimudh, dFatthamemgpisaizat us, conprising: a

menory t.hat .co ises_instruction l i ed -

o beteiting b e euouh die i it & G R ER ol bived u

@der b§@Pineht) apart upon a request for a nmeasurenent gap

provided by.th ser ui nt.: and a.processor that

i s coffff: %%8%%&@&3‘1‘?‘%30% SEALE rﬁg& 44. The

communi cati ons apparatus of claim43, the nenory

further conprjses .ingtructions for: creatin

¥heddine bR PERFESS G YRR A e threshold value to 2
ﬁrﬁ@m%tfbie_ees dthaseseliapmbat Byowhiief Wsaadedi pnent . 45.

he commruni cati ons apparatus of claim 44, the nenory

further conprises instructions for creating the

36 heduing RABGH Allain®96  fultRe@ipritpgn resour ces
allocated to a plurality of pieces of_ user equ

. I pnent .
bei ng esevviinged stipdelrdheldreArcaps o dppara gsd%ggt_o which
?%%LE‘QM I.GAbE ARGBRRAHIUNS usdr cGhBBnfi3ndt he nenory

er conprises Instructions for analyzing a channel
qual i tsanmitiegthsrschede to {he PoeTRSFIMEhe user
equi pnent to determ ne the request for the neasurenent

gap. )
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.



47. A conmmuni cati ons apparatus, conprising: nmeans for

receiving an indication that a neasurenent gap is
waele®0s385f r om user equi pnent; and nmeans for scPeriubi006060454

downl i nk transmi ssions to the user equi pnment based at

| east in part upon the received indication. 48. The

communi cati ons apparatus of claim47, further

conprising: neans for creating a schedul e that

i ncl udes a neasurenent gap in accordance with the

i ndication; and means for tra®@mitting the schedule to

the user equi pnent. 49. A conputer-readabl e nmedi um

havi ng stored thereon conputer-executable instructions,

#or : &é@ epmrHEictiepampraratysiaf ¢l fhdhe Siegrory APERET PrEmses

HREctR AN PP BRhin AR s YiFd G 8464 SRR pA¥@abbd Yesources allocated to a

I ndicator report; determning that quality of a |

plowlity ok piskenhefisenesipinantdibing seviged by Bt ApRBRTLCRAIEONS apparatus.
bel ow a pre-defined threshold based at |east in part

upon the analysis of the channel quality indicator ‘
fepor fThe gnonsohedions agpaaatre af ceindhi thgaperiary farber poppprises

equi prent... 50. . GO - ' j .
AT or e ST Al MRS O o e
equEpswnt toi deteramiscthe deduest for thremeassarenegpigppent ; and
schedul i ng downlink data to the user equipnent

according to contents of the schedul e.51. The

apnputtecormeadahtiensngatatusy tombasing50, wherein t he
schedul e includes. a gap,.l ength that infor the,user,
co oS ffrarcerong af SRutEt R D Rban R bflisb "EgH Rl from user

phgpesAghngonfi gured to execute instructions for:
determ ni ng t hat request . for a.neasurenent gap ha

been FROBY TRIORr B E BN LR BRERIS On i DERSH My dhogsed at
Masindalpoakne hrBrel ildicdtlvd. user equi pment as a

function of the request. 53. The processor of claim
52, wherein the processor further executes

YRSt I UGlei BRfmunications 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;

analyzing 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.



for: creating a schedule that includes a neasurenent
gap corresponding to the request; and transmtting the

wa@edwaasdssl t o t he user equi prent. PCT/US2006/060454
30
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.



