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[0002] The present Application for Patent claims priority to Provisional Application
No. 61/021,545 entitled “APPARATUS AND METHOD TO FACILITATE
IDENTIFICATION AND SUPPORT OF MOBILE TERMINALS WITHIN A
NETWORK?” filed on January 16, 2008, and hereby expressly incorporated by reference

herein.

BACKGROUND

Field
[0003] The following description relates generally to wireless communication and in

particular to using at least one relay to aid in data transmission.

Background

[0004] Wireless communication systems are widely deployed to provide various types
of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems can be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems can include
code division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, orthogonal frequency
division multiple access (OFDMA) systems, and the like.

[0005] In a wireless communication network, multiple base stations are placed upon
fixed locations to create a coverage area. Through use of a mobile device, a user can

output information that transfers to a base station of the coverage area and is forwarded



[0005] In a wireless comunication network, nultiple base stations
are placed upon fixed |locations to create a coverage area. Through
use of a nobile device, a user can output information that transfers
to a base woavivenised t he coverage area and is forwardedcrAist@oss 147
appropriate location (such as a nobile device of another user) -
simlarly, the user can collect informtion forwarded fromthe base
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determining if assistance should be provided by the relay to the mobile device based
upon analysis of an uplink transmission and further based on the ascertaining of the
relay being near the edge of the cell.

[0008] With another aspect, there can be an apparatus that incorporates a measurement
module that ascertains if a relay is near an edge of a cell based upon evaluation of a
downlink transmission. The apparatus can also incorporate an appraisal module that
determines if assistance should be provided by the relay to the mobile device based
upon analysis of an uplink transmission and further based on the ascertaining of the
relay being near the edge of the cell,

[0009] In a further aspect, there can be at least one processor configured to determine if
there should be assistance provided to a mobile device. The processor can use a first
module for ascertaining if a relay is near an edge of a cell based upon evaluation of a
downlink transmission. The processor can also use a second module for determining if

assistance should be provided by the relay to the mobile device based upon analysis of



[0009] In a further aspect, there can be at |east one processor
configured to determne if there should be assistance provided to a
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assistance should be provided.

[0014] In a further aspect, there can be at least one processor configured to assist
communication of a mobile device. The processor can configure with a first module for
identifying that a mobile device should be provided assistance based upon monitored
uplink and downlink information. The processor can also configure with a second
module for instructing a relay to provide assistance to the mobile device upon
identifying that assistance should be provided.

[0015] Concerning one aspect, there can be a computer program product with a

computer-readable medium. The medium can incorporate a first set of codes for



conput er -readabl e medi um The nedi um can incorporate a first set of
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BRIEF DESCRIPTION OF THE DRAWINGS
[0018] Fig. 1 illustrates a representative wireless communication system in accordance
with at least one aspect disclosed herein.
[0019] Fig. 2 illustrates a representative communication configuration in accordance
with at least one aspect disclosed herein.
[0020] Fig. 3 illustrates a representative wireless communication system with an
assistance evaluator and assistor in accordance with at least one aspect disclosed herein.
[0021] Fig. 4 illustrates a representative wireless communication system with a detailed
assistance evaluator for operation regarding uplink transmission in accordance with at
least one aspect disclosed herein.
[0022] Fig. 5 illustrates a representative wireless communication system with a detailed
assistance evaluator for operation regarding downlink transmission in accordance with
at least one aspect disclosed herein.
[0023] Fig. 6 illustrates a representative wireless communication system in accordance
with a detailed assistance evaluator for operation regarding power usage in accordance

with at least one aspect disclosed herein.



[00221 Fig. 5 illustrates a representative w reless comunication
systemw th a detail ed assistance eval uator for operation regarding
downlink transm ssion in accordance with at | east one aspect

di scl osed woraiono19f0023] Fig. 6 illustrates a representratrivgeoowniigless
comuni cation systemin accordance with a detail ed assi stance

eval uator for operation regarding power Susage in accordance with at

| east one aspect disclosed herein. 5 [0024] Fig. 7 illustrates a
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a represent alkvg e Wlee! BSFose@HIEAI cation systemw th a detail ed
assistor for operation regarding uplink comunication in accordance

with at | eaé&ﬂ2ﬁn51ga§ plét@trdtds suﬂpmgﬁdth@rv@mh@ss F@@@@]ncmch by&emlwlﬂsa deidibeg
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assi stor for operatl Bh%e TPERET
with at | eaaﬂ;peotrt&scaxspd:hérmdl scl osed herel n [0027] Fig. 10 illustrates
a representati stemw th a detail
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a representative wirel ess communication systemw th a detail
assi st or fo?sl’r‘r‘*ﬁtrﬂl%ctlﬂs%b“ﬁ’ﬁbl | e device operation in accordance with at
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representat|ve nmet"hodol ogy operation of are ay I N acc ance
with at | eadttaidgieasasipedor eliesationgeghrdiag digital assistance in accordance with at least
one aspect disclosed herein.
[0028] Fig. 11 illustrates a representative wireless communication system with a
detailed assistor for monitoring mobile device operation in accordance with at least one
aspect disclosed herein.
[0029] Fig. 12 illustrates a representative methodology for operation of a relay in
accordance with at least one aspect disclosed herein.
[0030] Fig. 13 illustrates a representative methodology for determining if assistance
should be provided in accordance with at least one aspect disclosed herein.
[0031] Fig. 14 illustrates a representative methodology for providing analog assistance
in accordance with at least one aspect disclosed herein.
[0632] Fig. 15 illustrates a representative methodology for providing digital assistance
in accordance with at least one aspect disclosed herein.
10033] Fig. 16 illustrates a representative mobile device in accordance with at least one
aspect disclosed herein.
[0034] Fig. 17 illustrates a representative base station in accordance with at least one
aspect disclosed herein,
[0035] Fig. 18 illustrates a representative wireless communication system in accordance
with at least one aspect disclosed herein.
[0036] Fig. 19 illustrates a representative system for determining if relay assistance
should be provided in accordance with at least one aspect disclosed herein.
[0037] Fig. 20 illustrates a representative system for providing relay assistance in

accordance with at least one aspect disclosed herein.,



[00301 Fig. 13 illustrates a representati ve net hodol ogy for
determning if assistance should be provided in accordance wth at

| east one aspect disclosed herein. [0031] Fig. 14 illustrates a
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accordance with at |east one aspect disclosed herein. [0032] Fig. 15
illustrates a representative methodol ogy for providing digital

assi stance in accordance with at |east one aspect disclosed herein.
[0033] Fig. 16 illustrates a representative nobile device in

accordance with at |east one asEect di scl osed herein. [0034] Fig. 17
illustrates a representative bBEFAJLEDRBESCRIBEKNN dance with at | east
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[0037] Fig. e2ldent] haisiventies sichagpicgSendydic prectisybswRRout eesdipavitie degils.

F\glr 2YnaSSI Stlﬁ)@&] Alsrlljsg 1%(% 1?%8 Chcation eatfemllseacgltnpgr?e%t §§r?1(e)c(1:1}le,“ “ssy%‘!egl%ea(rjld the
like are intended to include a computer-related entity, such as but not limited to
hardware, firmware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of execution and a component
may be localized on one computer and/or distributed betwoen two or more computers.
In addition, these components can execute from various computer readable media
having various data structures stored thereon. The components may communicate by
way of local and/or remote processes such as in accordance with a signal having one or
more data packets, such as data from one component interacting with another
component in a local system, distributed system, and/or across a network such as the
Internet with other systems by way of the signal.
[0040] Furthermore, various aspects are described herein in connection with a terminal,
which can be a wired terminal or a wireless terminal. A terminal can also be called a
system, device, subscriber unit, subscriber station, mobile station, mobile, mobile
device, remote station, remote terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user equipment (UE). A wircless
terminal may be a cellular telephone, a satellite phone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital
assistant (PDA), a handheld device having wireless connection capability, a computing
device, or other processing devices connected to a wireless modem. Moreover, various
aspects are described herein in connection with a base station. A base station may be
utilized for communicating with wireless terminal(s) and may also be referred to as an

access point, a Node B, or some other terminology.



DETAI LED DESCRI PTI ON [ 0038] Various aspects are now described with
reference to the drawings. In the foll ow ng description, for purposes
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di scussed in connection with the figures. A conbination of these
approaches may al so be used. [00441 Referring nowto Fig. 1, a

W rel ess communi cation system 100 is illustrated in accordance with
vari ous enwoduimpisge presented herein. System 100 conpriggfusaoRAF847
station 102 that can include nultiple antenna groups. For exanpl e,
one antenna group can include antennas 804 and 106, another group can
conpri se antennas 108 and 110, and an additional group can include
antennas 112i@ided teonf¥ioAMi@NAASREES A'cb%ﬁﬁa%@gﬁfh@:fe %@Fdlc&nfrﬂ}%o
group; however, nore or fewer antennas can be utilized for each
group. Base §t‘1&~’tdr on 102 can additionally include a transmtter chain
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of conponents assocl ate gnal transm ssion a
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demul ti pl exe be app ec iate
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122; however, %ﬁ t o, be a rem%ted that base station 102 can

conmuni cat e ¥ ?‘ha hﬁPP% nelHge HEBRY | Igranddbitl dwaslicaras agy ipyteted
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antennas 112 and_114, V\/nere antennas 112 and 114 transm.t infornmation
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station 102fel¢P@PﬂQe§@ar\bﬁlpéﬁseﬁfﬁ¢ ©igser. ant ennas can be desi gned to
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different frequency band than that employed by reverse link 126, for example. Further,

in a time division duplex (TDD) system, forward link 118 and reverse link 120 can



[0050] In addition to nonitoring the downlink, the relay 206 can
observe uplink transm ssions. There can be evaluation of an
observation result to determne if there is a 10 nobile device that
can be assyeboddoefole relay 206 (e.g., the nobil e devi cecgdiboganshiio
determne if assistance is appropriate (e.g., it is beneficial for
the relay 206 and the nobile device 202% o0 engage in the assistance).
For instance, a determ nation can be made on if there are nobile
devi ces phygifal d YorbrhO$ e QRANIBHS: f

100511 11 e lornite Reeauabiiant MGl B 122 A R A can vilize
there is a gepinrendwgieey baird. whi ch it is appropriate to provide
support, u I anal o
support . et iﬂylsci‘?] Eg@gett of;m?rpﬁs @Lﬂ%ﬁ%&rﬁfgrngghlckg{hgﬁé%% de&%@ﬁ%{{ to’ cogm%umcgte
send 4MB of chm%mfmﬂeﬁ@mabt@bebmeoﬂaﬁemmmIean Fﬂﬂ&amﬁld, hﬂﬂﬁpl@&ﬁtlﬁﬁdﬁﬁmﬂ)e
t he nobil e devic £an send 1%/{3 %a ckets in SfEIill al manner
However, th&“SSY ?afﬂ@éﬂuélé?ﬁ etﬂafB‘i’ SRR S%%"? othE LGRS PYereq Py pase

and third 1M3ieaaker Sinsesmhabhitatiod she Hased Jinat 108 #4121 the tfah@nitting
nobi | e device 202 transnits second_and fourth 1MB packets serially,
thus resul t PRG4 of hrse stelipl { & cagatilies basfpmningiosmprars signplkievioss, ratichel
rel ay 206 cagwRiOMEE] 1858HSANGE nio'ihi& rd@ﬂééy fl%'eﬁﬂ {H0m tmltB§S%h11 base
station 204 to the nobile device 202. |In anot her examl)jl e
devi ce 202 afaton é0aytilge bcﬁnfoanmgrtpttranms&mobd@dw@alllpao&eltzé sgmutmd
an assunpti g ]?(Hl ipl b cess
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202 and rel awbjaﬁfﬁotemnsér&reﬂches pacfetdtosi bask saxien tahymittingrid@aging single

exposure to tthe bas ﬁ [,O 204) and thus comuni cati ons shoul d

conpl et e i n HPRARR! &P H?‘n $V1°%t is to be appreciated that the relay
206 can funqﬁdﬁuﬂnR@&rﬂﬁg&fowel@lFl@meﬁﬁ exagnple conﬁgﬁfah@fzcrmbuis@logt@%p@osemng
access termnal, etc. conti nue operati on when not functioning in
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one mobil e etévﬁr@éwat(e@n@r@wﬁmg o8 2uppioty cetfasting n@onmtléng(e 23, prawdlng

exanpl e co nf ng 201%0 p%‘o %sﬁﬁ%?ﬁggnat&% a%lths t:% gﬁus?rag%e C()el’ﬁ%li.llgli\é%t%)%

t hrough use n assi stance eva tor can
to determ neysta"m ah;esmsbzibarMmfzoa cam trantséer difointaion ho wbekeaetion 208es@das an

upon a positive determ i on, an as tor 304 nenabedls at chi ng
oo f or et FBl B VESR RRbL oy EReSs B Do son, SR B donb e D g B

device. |t infobiledbEcAPIY @Y., ok 0ddwhdihik bhﬁ)rﬂr&ﬁﬂ IsfkancEcieval befodkard@Pfrom
and/ or assistor 304 can |rrpl enent upon a relétgéP athird party device,
Ty

user equi prdtherdecation,sagnas agatelizfe cingthaibase aeqiher:maﬂe daviemsndihca
measur ement ;jppdul e 306 that concludes if a relay is near an edge of a

cell based upon evaluation of a downlink 11
[0049] There can be instances where there is limited coverage and thus resources are

relatively scarce. Therefore, a relay 206 can be introduced for assisting the mobile
device 202 in information communication by facilitating communication with the base
station 204. The relay 206 can monitor pilots or beacons of the downlink and use a
result of the monitoring to determine physical location of the relay 206 relative to the
base station 204. Specifically, the relay 206 can determine if the physical location is at
an edge of a cell 210 produced by the base station 204. According to one embodiment,
the relay functions optimally (e.g., is of most benefit to the mobile device 202) when at
the edge of the cell 210.

[0050] In addition to monitoring the downlink, the relay 206 can observe uplink

transmissions. There can be evaluation of an observation result to determine if there is a



transm ssion. Being at the edge can mnimze interference experienced
froma base station engaged with a nobile device that is being
assisted. In addition, the relay can be a valid access termnal of a
conmuni catyw@nRgeebes kK to decode downlink control infor Ii%&'f[fgﬂooﬁlﬁngﬁ
access termnal uplink assignments). [0054] An apprai sal nodul e 308
can be used that determines if assistantle should be provided by the
relay to a nobile device based upon anal ysis of an uplink

transmi ssi opyofe Gevidd i e l%”%bﬁm?ypﬁfe%ﬂ% 206 he d%%@ma&elv&@ 208) E%P@
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that the r elrraiyle io® xﬁtthetrdﬂereedgmleadelvmdsa;ihymbﬂryeclbse endmgbltda ehdedyce fchpta
is close en ‘?to the relay, then a classifier nodule 310 can be
used that i d&8tifies that a nobile device shoul d be provi ded

assi st ance asgdifupRHcrdRIneeHIRA thidlelaR 08 ndattBNBddead ithdr@ f B inbBife device
QO her nmetrics can be used in determning if there should be

assi stance pRoViieRY it BPPromsiatioii nreviderpatt, thereHIPaert senke cenisd (apt digital
of the nobil v el

conpl ox oan BE Rer Fioe Shperi el dnnahile, (Y BN kgt Ty o sond
provi ded t o4dMikohwbirmetietelpi thebasEatatiox 30| Withautrastisthrecdie inmdilc device can
request rel | r. it det er

is at an edg%ndgfﬁ%' g\ﬁ%@g?ﬁe% Eag\/sflgagr}rilagl g%rr géoév eV 1nhﬁ%e %13 st a‘h%rfaé{c]?et?e rek)aé’
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digital or Anmgngdranethe base petiom20d g the meabilp derighe@. (B giother grargple,

period of tige),0f t %( |.ay
remai ns nearHE:nOgdcgg&ééﬁgﬂtﬂh%ﬂn%%?ﬁe%g%@l a?é s sti f ISCIQ 8! l|5 aCkétp%n %sagl
t hen rel ayi agpuggrior 8wt moliw)e tr[eﬁ)@E?l}eCF@ﬁIerto |bngumwﬁﬂo T-hug atbﬂ:mpaman take
exanpl e sys clo ni Lophn u n ion
(e.g., radi %Fﬁ%lclgﬁ U)H%ntg?'n% %f ﬁlﬁ rg%srﬁlggl gb a%g laﬁp%(% g(aris eéﬁg éﬁcgsn
froma nobi bmﬂmn&waytlmreasb@s&pssm tothe (basgstationn2(8l) aad khﬂsa:brrﬁiﬁmmﬁ&)s

or fromab tatlontoasatelllte transm s
Tl cvant at SORIS S B8N Srelrutme: bris Soe camgoEh i it
modul e 306 Ml@lﬁ a@ﬁ@é@écﬁﬁ‘ﬂmﬁfﬂ@Qng 2BOBLr GRMVIIOILEIES Sacdsi Bninal, etc.) and
information while an assistor 302 provides support to a nobil e device

i f appropri 4e¥inue pperafpsghennal fEritipningrin foakly caproBy-c Mpreye Sairddyad06
moni tors the, URIEAK fdnt éﬂtﬁfstb Ebma_lﬂﬁ: &VQ@@M%%&J/OMQUL%@ stén ?@E tisto
gl obal Iy observe comrun catl on t hrough performng a

scan Wit hi nbaapmegrtaphietthk redrea)6 candroxddmassikianeegb inmke dmmnmnmhﬂe davice
In an al tern{%ﬂe 1egnerrbodl ment, the supervisor nodul e 402 can nmake a
request to an I°d&Rti fi ed base station to provi de information

pertai ni ng f{oMsEnYageadfcatnmmoriig.at, anrsamplé cm’ff‘gumtmﬁ 300 iedigdged for assisting

communi cation with a biI dev e, t hat | ear_ a rela
P e e At B A e 450 hailak A s B ek 1ean PO EBP I
i nvestigati germidslie aéls@ﬁarﬁ@rbfa@ahdbll@ ddveee MIHALIIOSRHUr. UMBsBK upon a positive
transm ssion (e.g., netadata pertaining to the transm ssion). A

result of tﬁ@terawaqﬂm an ARHIQIHOA cpm bl tigpatthéneorltiaformetiani (18- ghropgh use
assi stance spquld, peiRLPYS drdnboid E@m&obw 8 tgqi\é' fpprechily ehgﬂ RNEQsta c{

t he uplink transm Ssl on suggests t he no evice Is p ysically
far away frewleatersl0dyndhessistord¢ eaminmaernam upemea tedeyaterd: aety device, user
assi stance glfogllngm nat be provided since there can be a high

[0053] The assistance evaluator 302 can employ a measurement module 306 that

concludes if a relay is near an edge of a cell based upon evaluation of a downlink



[0061] Referring nowto Fig. 5 an exanple system 500 is disclosed
for processing downlink comuni cati on netadata. An assi stance
eval uator 302 (e.g., wth neasurenent nodul e 306 and/ or apprai sal

modul e 30&)‘70@5@;091@1@59 stor 304 can be enployed in rel gchAR2§09/031147
assisting a nobile device. The assistance can be perforned in 13

sending uplink information as well as dolwnlink information. An
observati on nodul e 502 can be used that npbnitors a downli nk

transmi ssi OfuhEnitkion. gh@H@dtrﬁ‘Pé‘E&g‘érddHQnmﬁHﬁE' tbl‘f‘ergﬁz)d% 6%(8%:15&9652%%%# ﬂ;gse

Simlar functionality to"th pervi sor rmdu
i mpl ement ed stayion H@ae@s\eﬁlvamObﬁe dmml that5QPeifgasgistedr éqws‘.tqnntjpe deenéanriie

net adata fr b S i n lGe versa, 10062 ca io0
nodul e 504 gg%lﬁ]gegcﬁzgssdEeﬁﬁgg me)ga 90%{ sf Eﬁleonn%er%‘iv (%r g)d%le ode A lh%( Contmi
transm ssi omfbenagion (¢.g.0mcesshbasenas upliilandignremgsul t  of the eval uation

can be used d.in nmaki t he ncl S|on of the neasurenent dule
306 of Fig. [@’SsﬁeAa appfaﬁﬁépgwﬂe R e b Hrad ik deemies blzaé%}Stf“&Pe pilfteice
a | ocation %fov@deﬁ@ar%(e 1elhyG6 ARAIViIS ABviEObAcE Bpdn é?lfalyﬁislaﬁ%ulﬁhﬁcttka%gﬁusmbﬁ
it is determ ned at the relay is at an_edge of 't he cel

upl i nk commivEeidingce enenerBodiaRitt bealeterpingties demadanpon senpluding that the
determne i frelﬁ)zﬁ' S1AREEiehayl 9%;955@9 rn?&ﬂhfé%suc%ﬁ’%% mmfeﬂ ng% Aot nifftfon

enbodi nent , servati on e 502 1 ncl
i nherent of i hedobsetheandlsie dayitalie b 0Rye tivagh qbemmdés tcd(dvmiclaml(c gorksl

i nformation Egﬂ%eva?%{%gf?OCG rpngq{an ]R%ﬁ#%rl}s assi gnments). The decoded

control infd ronirs or determne a relay
| ocation i n[gsbjatfiiois deeerineelthat tHel’reINSIes enthe ddgeend, thithers & Ayhobide device

val id access ter thorl ed to enga

base stati o) {HaCi tuodeiidinge ﬁe%a’aﬁr Y EANAI TR WQMGP cs
control inf Q{mtm&me deQR6 4hoRe 18 rprdRdedt Rsilafce BascPUpEXMBRkRed ¥l Mnd
600 is disclosed for using power of a nobile device to determhne if

assi stance $avligk wéorma%m dédherrmaeiies £aa1 by vssdningdetqrairans & thotg| shawldrbe
302 (e. 9., Wi EasifEntmimdishie S08c a-.,gnsﬂgag g&e{ @an%%?%dp% &C%Q@gc
n esult of €

can be used to process power netadata a upon a
processi ng (avice, of deualey ore. ohnadysietha mﬁmfrcra@mpims caumeaﬁmupd tordeteamﬁle

downl i nk), assi; st 304. can be usage of the

devi e onn ot BRGIBUA vRERN RERER HRGmo PR B R Sk e bl
oper ati on adevibeesfdctudt emyassighay or 06Tk défﬁ:rrhiihﬁ@&&t while ERAYIag i682n
can be used 1tdhat noni E}ira ower capgbl l.ity. of thg@r’iotfi he (11evi ce. The
power capabi® 5% 3pdchopile Gedek 1 GlatettBFRith PHigated g lutle henet owics By
provi ded by (¢ fethe @lode HEvitdiE nipRig & hBR\ekEgencyNe rel ay provides

assi stance based upon a positive determnation (e.g., a determ nation

based upon (9FInk wepRTLAEHE Bbh cagenised S piopiden kRl tbamobe device
etc.). Addi ‘bk Qﬁ%ttﬁn‘g Pt 85 lﬁg&%d'l{hk 9&1&%’3 Qﬁ} H;sﬁqelgﬂ?rgf% d.thH}( rHo%h}l%,W

assi stance s provi ded. For exa vice 1s

on battery powerd litkheene ligk.ayc. d‘dnrebeeret&rp tass}eauhw canflgaligiial at snatogens gyell
conservati s {)e in94 timited instance {e.g., for a period of time) or so long as constraints are met
(e.g., if the relay remains near an edge and the mobile device is still relatively close,
then relaying can continue).

[0057] Referring now to Fig. 4, an example system 400 is disclosed for monitoring an
uplink transmission {e.g., radio uplink). An uplink transmission can include
transmission from a mobile device to a base station (e.g., in a cellular network) or from
a base station to a satellite (e.g., in a data transmission implementation). An assistance
evaluator 302 (e.g., with measurement module 306 and/or appraisal module 308) can
process uplink information while an assistor 302 provides support to a mobile device if

appropriate.



14 using the relay permits the nobile device to expend | ess power
and/ or operate for a shorter timefrane). [0066] According to one
enbodi nent, a threshold level is used to determne if assistance
shoul d be WwHayjoRed1PY the relay to the nobile device ( Us280985 647 S
use of the threshold level to determne if the nobile device and1
relay are physically close enough to on& another). A selection nodul e
604 can set the threshold through conparing a data rate transm ssion
of the nobi l[(ﬁ) g]ew ﬁ%leﬁﬂz%i‘ %dlg% 1§d299ﬁl b Qbehn#lgtr%ﬁﬁi (?ner ﬁifnﬂ.t(f&%%gioﬁf
the data rate transm ssion. For 1nstance, i rate is very

| ow rel ati v&ht osupkrvisoc anodde siippoamt etbbbls exbseme deﬁﬁglurﬁd:aanntaa@ nﬂhbﬁ@
device can b c<')im4“|1kel y l%%qdlsdate {}%r assi stance. The am)unE1 f e[ K
threshol d vEPGETHEE e8¢ 5Fs nE i L A RCHRRES | 817D wifdh ! en“y upin

i mpl ement i ngoimh&nicediday Iﬂranrﬁhlbmh&vdjﬁﬂlbdﬁﬁnerﬁtme shperdfe metidd 402r @himdke 2
scoring system can be. egﬁ}) a relay, where mbile device are

assi gned a STBFE tE}a%lb Sl }ﬂlf"ﬁ‘?s?t@éﬂ“ Br B%Vifier Pqraagion pedeiBBE | tg huwasss
upl i nk commMypinfahicRtins OMIf BRWETs eﬁioaﬁb!ge@lt éo?rﬂnun-f&@ioﬁ Q}ﬂfhe§ nfoBle Revice that is
conpar ed agal nst one anot her and a nobile device with an appropriate
score (e.g. P Eﬁﬁfﬁugﬁé@ta rglamrtben th spsrvasos sedelctdh? earhssrwlinizetties Ypliokn be
B oo e AR 4 eREDlon RN 460346 3ab: HRCHALRAEY LEBR HERIM:
0 support t vice (e.g., de anal’ g assi'stance
i's appropri &t g) mCtdd@taa@stamir@mahb srapsroissiaied Arrcamccfr tharneelyyis tchn ased in
result of the,re errin

syst em 700 |H§a‘k8'igstﬁ? estgamilag[)fl gei #%}Sflﬁt?léce LBV}F& bcvé%eéiltgpﬁ%@allﬁdigg‘%g%or

nobi | e devi ¢stadn€s,df theagslingt trdnbmisoibwangiony thafias medbile Hevicdik Qﬁy%io‘éﬂﬁﬁ&e
eval uat or 302 a%%&hf‘é ssistor 304 (e.g., with classifier nodule

and/ or supp8PfY clgy.oiner & %@émug'l@an can §e mﬁdﬁﬁhﬁtn@ﬁlﬁfé@eu%‘éhldamt be
relay) to |'p§6v%dtsﬁzc@t%%h'%lﬁ lﬂg}filﬂkb@ihb&koﬁ%%ﬁhg@éddﬂﬂ iSRRI R wasfeful
determ nati on can be nmade on _if analog or digital assistance shoul

be provi dedOﬁpﬁiw Wé@l#ﬁﬁsr@gt reditce spoBinynznatien wsthapgisiept ingbiée dendesoradi usg a
to one enbodi 4212 retransmts a del ayed version of
an access term néﬁlmtsg@(?1 g@é‘%@ t he nobil e device. [0068] The

assi st or camigleltan texlamapmedifctcd mtmdwkt&ic?ﬂ&nteﬁiegcnmtdchmqmsacadolvmh:ieﬂkto

assi gnment chapne The .exam na ion d 02.c ment al

weh (e g, PSRRI B iR e S5 el e e goc i b e
observat i onoffaghitreuSmMethollolbpigs fod l@Rtny o8 dued SRl thén URkIIfd B8dréRBs and/or
nodul e 704 Ce}aﬂ be enpl.oyed that determnes a start tine of an uplink
transni ssi of*¥GE Ei‘?’igg%%‘@% refalgrl e fhanagucally osteming, infppnation cacgoss multiple
termnal) bagsegeupan (be, rrHrudta@rmr&ovv'Mddeis AR I%ia?éan%!r totypical
Addi tionally, evaluation of downl i nk "assi gnnent chan ci %
take place fepeagensy rmedels mese lﬁeéﬂéﬁf prohebibigiisi graphieal medefp, sudthes Bayesian
assi gnnent C or st n ]

referring toétl‘é}%%q gé/ & ’ancr%%édsrrp?' %t%mfrgm 8%% uLllngl sc'lg!@%gggf %er8  score or
processi ng appronmanmrrhmnmcdassdhrsc slmheaﬂsmupgarasmtm migires @%Msp ndelines.
An assi st ancg_eyval uat.or ssistor, 304 th ass fier .
moda 6 310 SR iAo ButrE S B TieOkbaevel hadtiof o sy s
det er mi ne assiipilaldges,taad pERY afitoricsMibi peaforh AafrfoMbsletd Nia ad&ir@e{rm: Red
assi stance. . A check can take pl ace with the nobile device to confirm

that assi st SANEMPRINg YaggRyayipEpied &@?F@td&%@e@l8@@1%0Thet5%ﬁ@éh1ﬁ}ﬂ‘af@éﬁn also

W t hout per Mchik QReth@is For cApRlBlod $dghd! %latﬁ)n@iﬂpé bRhARMh &R HrARREor m e
station). However, the assistance can al so be provided such that t
mobi | e devi Beurisfiel/rsle-hapes lupRst Systemon Thesy techmues loars desteptesontyd as em
unawar e of S 0
det ecti on rr%;ét ﬁ%g@h etem(r)%{ri:fl(’)t%glrog J;%b% %Liﬁﬁ&{bf (ﬁ?lpd%ﬂ Elrd d‘ftyt he
nobi | e devi (861]FRefetringnedw ty Fears, be @chmpbdsybetm_e(ﬂmst hl@cl@seélfst proceddihg
and the SUPEEWARY cg%gnlﬁmecaégnz I%Ltadaltg.' 4A1$ eas%’fsfanclzenpelvgﬁgtg'% g(}%g e(E:.gfr Zw'ith
measurement module 306 and/or appraisal module 308) and an assistor 304 can be

employed in relation to assisting a mobile device. The assistance can be performed in



[0071] Now referring to Fig. 9, an exanple system 900 is discl osed
for using power capabilities of the nobile device in providing

assi stance. An assistance eval uator 302 can nmake observation

concer ni ngygRERWSIENt between a nobile device and a basgsi@igh@sieAN
assistor 304 (wth a classifier nodule 310 and support nodul e 312)
can provide assistance to the nobile deVice (e.g., aid in information
communi cation) [0072] A resolution m)dul e 902 can be used that

det erm nes w, t e, :

assi st ance TRt Srmaits Rell RPANSARIROEh NG Ah Spiligh SHBLe
For i nst ancé2 eamipbiske thaermpmears adownlnﬂ:ggdnemissiop foy.i goba] niqnftmﬂnmslbaniﬁc

to a base statLon u no e 902 candt

the relay sHSUY tﬂmgl%sel?cs)t ksfe“f‘lmf%rr 0 Btyi tﬂ?@? NETOT g tzﬂ‘éan be
relay is al s@plkiegted eyntha:g)ba@vmdmﬁnduee evegs reillﬂébtih@ﬂoﬁnlﬁlﬂd rﬁéthdﬁ&{ ftom a
| ar ge nunber of resources bei ng consuned, then a determ nation can be
made t hat t RBSqSEFIOR) Bxd VA& ance shoul d be relatively low 16
[0073] Accorghsfd Al L21QNRIATROMTEN cart 5ANSA thatPQURE e fhd B%m&ﬁém{o&aaak
be taken into account in determ ning the manner. A decision nodul e
904 can sel E@ISRISHOMIPEY Topaiase gatianhe Arigbdiof{ the gvaluagion gam b tisedfused in
power to be -l e i

Cel oot ed tr Aaigh b8 A BENBSRSHERER hauc SpRBPHED 238, 4 gl
hi gher powe nnfomratmamszmal}iz@arcsumale rflemaocef a 1tch@ i canarisbn povet] of b buded

be kept as | onabl y.pgssi bl,e. [0074] Now,referrin

10, an exan‘B g‘i\/ ‘fo%gﬂ%é 4 itz'?ﬁ h’fe’iﬁ"a‘?’oﬂs 4a£8’i Fi4ea F 8, 'Bon” “&mk
comruni cat i @Bmf:r@lhi&@ﬂi(di &g .be AbnASdSHrofsdeval wal @ d&&&@"ﬁﬂ aRRtaasSEBLRN
304 (e.g., wth ¢lassifier nodule 310 and/ or support nodul e 312) can
be used to JEPEMIAe that assistance to a nobile device should be
provi ded. BRI AL RBing 8o GHE SkbEBMRE tREST:O5 IR YD @0?%!&1%9 Hofanger
eval uat or 3 2 or the assistor to detéermne if there is a ban on ref(g
per f or mance (¢-Forinhergntant ethe | gbservaimin Ineodabeyi508) dhdtt §eq¢dghldngblﬁ‘5|qonv@
| nformati ony et (ean he.dealiabl Stk tgmRRkl e 98y §8.ALlPNS LS
em t |nformat|on emssion Is‘at a | ess en desira eratn

A scan of tlmﬁ“orrmtmum; pakesser (oang:r or dgtkinnke a delun ldcation iatrelajion wobtdle In
devi ce, base_station rmne that.t rel an instructjion
Chat el oy SRbaREORgEnt e BN T hET arSy BRHmD Gup trB SR EOBELR
[0075] Accordidg With @nasd Spiaemtal s@rdultd @nasSipShR R Meeddifle doviink
the assistor 304 can be digital. An internediary nodule 1002 can be
used t hat |ﬁP‘étF‘HéTBCP§n3é1°Backet on a first comunication fromthe

mobi | e devi ¢gyek0 RRFPAFLI0SE; gt 6.04h @,aﬁlp@e %@f@:\&%@fsemg@&wh ForLl Mk SARErRE o
enpl oyed that retransmts E;C et . t he base station). For
i nst ance, ||a1110ézﬂedﬁ'ﬁmﬁocﬂateimmetl létawwhmédfmmqvmeéﬁ@mems Arpasgistadcea
packet of i ef, I

by the basegg%{g I on. ?’%ér“g{hg?%‘;me %ge; o‘J‘rlllgﬁl’rr g y‘%r@%@kﬁﬁﬁ%@&e
packet s, apps@bltcalpi*c@:nsscpmwarametapitacmdlhasécb&gozt iameesulf @@76¢ PNowyssing (and
referrlng to e system 1100 js discl osed

ot r mi nt ng o1 ihudliog; &oufil STERERICE. B8 ¥ Goitdioend S IEh o Sttt 204 come
assi stance ewpldyad. oPov3@AsaRbf ek Bl ieHeOlce 3bei8digativethdt BheCh@iR deb/RE is
nodul e 310 and/ Qr support nodul e 312) can be used eval uate

conmmruni cat i SHUEEAPEELYPEHION IR PERet 18@9’?1@6‘6]&}’111 base station. A scan

modul e 1102 ggsy B& H§ReHdNBbdAbRn @S %%Hyma@%dna&sqioukh%aﬂmmw 8f the
device. The scanner can incorporate aspect disclosed herein

i ncl udi ng t msbde devieheTipupsavey Fapsbilitsbenl e usgpingleterhigingdf agsistapee sould be
observati on P@ﬁ%&ldgngﬁggre z{y tglﬂge mBbild YeyARS t%%é ?él%;ﬂ@r%d% 35%9‘5111&&:%5%{%0}/12 <

a product o servation and a resul SI's Can U8ed
in making Désitive determination (e.g., a determination based upon uplink communication, power

and uplink communication, etc.). Additionally, battery condition can be used in
determining if assistance should be provided. For example, if’ a mobile device is low on

battery power, then a relay can be employed to facilitate energy conservation (e.g.,



the identification. Functionality of the assistance eval uator 302 can
be carried over to the assessor nodule 1104 and vice versa. [00771
Now referring to Fig. 12, an exanpl e net hodol ogy 1200 is discl osed
for eval uayhBgheRedpPi | € device relationship with a basg shabd9tsapd
determning if asrsglws?t ance shoul d be provided through use (}% a re?ay.
Downl i nk transm ssion of a base stationl4«an be nonitored at action
1202 and an inference can be drawn between the nonitored transm ssion
and a | ocati relay. nokenti al N h se _
station. A l(lzlﬁg% Eﬁel%bé’ cheg%uté a egmBPlgecEei&F% @effxé%nfl Pr%’ F&’%rh‘%ld&glo grafefor a
near and edgeoref timefraht). of t he base station. If the relay is not near

the edge, t t he t hodol ogy 1200 can retyr 0 action 1202. . .
Accor di ng tﬁ'%gﬂ éF‘Eoﬁﬂﬁtﬁovgneeﬁﬂéa%?gﬂtt @ éhrﬁ’g'ﬁglnt]eevﬁgd? useth t‘becFefeé‘K‘Bﬁ Br
estimated oassi@ncebianl bdyeroviabdy the réliy e adbte andcd (3g,,Gha6k 1ke@2the
can determne if further operation should occur enough if the relay
is not at tHEcBaldeY ydctortge Fdhespopile davipsand elggire oY Hisrdly edpse cogigh
werrant furtdigle dobeh AN@ldelidn mokiQ f8dcdn'sel the !tlﬁcﬂ@fd‘%?ﬁh%‘?gorﬂ Gihg bRGta
relay is near the edge, then an uplink transm ssion fromat 1east one
nobi | e devi ede trenshissidyagfeths mabilo devian agransire ignol-eeintst feruemtatio ZBNR) of
Thus, a rel & (ﬁ&nra{e' t?a%grgisgign.al:groﬁqg!iﬂc%kif %dda%nrayeqls L k.l-wfaeliti\;encg { 0C&n
in an FDD system there can be radio frequency capa i TV T ey ahd
baseband pr beasgsiongd thasddi et SINR othdi fthe mebile kavids carlChe aklildelp 8aciddute for

operate to determne if assistance s | d, be provid t he nobi l.e
Govi ce 11 ERUTEOL h et Bt TRsSrSba il Feersohmsd e cmeaisn
1200 can r et ihplevaily $heQblap beindbNatdetRANges 1€ 3he QEMBPurada! £ stdifie
check 1208 produces_a different result. ‘ngowl | f assistance shoul d
be provi de, SY¥&h ctthBe yfdt et rdde crbenomobitcadevicgiage pisiped pcersthapad wren
if analog o i Q| : i : i : .
assi st ance Lo hbbeaL ot o RREITRE N g e PG on ol KR Sbrsgmption
nmobi | e devi dée .scorepreapale Isempate ragemeld ohaseatherpond conobite ulict agitloras.

0oLl A ArSa o 1A Rt Uiy R SR RO RS, 800
shoul d be prmvésthbtishmdne mddol: 668 bodbd agpd h20Bsclaes povovs deppnathe gnobile
assi stance gt .act 1214. [00801 wreferring to Fig. 13,. an exanpl.
et hodol ogy 0460 GiCERIngs Bat IOt i HP oM el S FSisRacCh Gt e
provi ded t ojpacddpidbhR vievd esulf M Rsslelidy. A power threshold can be
set at act 1302 to requlate how nuch power of a relay should be

dedi cat ed t 087 Hewi e toddgari 8. cxympleesysism (09 d& Wéiclpsedhiip liecilitate
gl obal (e.g b FacleR Lge i; tﬁﬁ% : i ,
the nmet hodo%oﬁ%oﬁg(t:atggeg%go colﬁfcﬁggf@\éb ac SQtllg t a?dlgggg{waggﬁ%l é’n
is set for estptegerrentleatdm¥id idual asobirl ¥4degi, vdthedesifier enasluleNbileadéar,
t he threshol t t a for. the ile device - wer
used by ¢ ne B w8 32" 28 v aheP Ry el sl (S o AUFe «
assi stance gbwnilitk dad upligy tadedurieatign sediogh Apteveeminagageandiegidkiod $f analog
assi stance shqul d be. gi ven). 081] .Mgni tor,i ng of a downlink )
transni ssi off CE{*OEEH nf%%%g%wﬁfcp@mném%a& el (3SR PReC dAAPHEP Fr e
on a relay pesértin@noiofe lefibadiRAt, ki Qipﬁ@rltér b Brdafts 3t @ldyed vaRBn T an
absol ute position at action 1306. A check 1308 can determne if a
relay i s neafcesiewynd signakysed brthe mabiledpdct. el ay is not near the cel I,
then the neifygsorRO%skdf Eal Weard Qx&YiRionl384ule [958Rt Jn}t%niw}s al ﬁmmnks
near the edge of the cell, the uplink transmssion of the nobile

devi ce can bssignoeht chesnelatThe eaamingBaromodyle F8dicar onpleroeniaiing ovitin@.ganes

uplink trangm ssion.: RO ut put gcan,.be itored at act 1 o P
out put of ta{eyt'rd e eeﬁg?tygfd w?/r‘ﬁlé&r‘rlﬁiﬁl ngﬁ%}lg\l}gc“e”%&ec%ergﬁ%mev %ud%g é%oa? igs
event 1314 éaed gice vagarpanenfcation amtulal70ponelbe drepleyedahaidastmie POyt time

t hr eshol d) . che 1316 can determ i SSj st an shoul d be
) 0@ an upﬁhk transmlss%on or the mo (ail.e evzace ee.g., ne?g%lbogng access terminal)

based upon the monitored downlink assignment channel. Additionally, evaluation of



[0083] If assistance is not to be provided, then the nethodol ogy 1300
can return to nonitoring uplink transm ssion at event 1310 (e.g., to
determne if there is a change and thus potential that the out cone of
check 131 In an alternative enbodi nent, the ,
1300 can sgﬁggﬁﬂs%ﬁ;ct 1312 (e.g., to determ ne i f power P%9®F89M47
changes enough to warrant a different oudcone of check 1316). If

assi stance should be provided, then a determ nation can be nade on

pr ot ded at ek o SSHAREBLUATASE PET A OB R AN A e

met hodol ogy {d40teiasighnsot issédyfuz:merprstmt dnadipediks). st ance to a nobile

device (e.g vi di sistance). Uplpnk.and do i nk of .
comuni cat i (S‘H)ﬁ@eﬁ ?%r 'ﬁ%ﬁ? ?};g ?Z\?f‘ceé‘agﬁﬁ) %5?&‘ 5‘@{% glﬁdﬁ%?\ﬁn#f’ﬁﬂ?émﬁ?s%e
at event 14Q§hnk°cd’1ﬁﬁhﬂ1tdt@h cbh&nﬁiﬁglld*ssﬁmihgg Ball e vasaal Az edisainc@ealdkAds
and identifi §€ n can occur on if hFre shoul d be assistance

provi ded at SHe@RoaAn £apEor 04 (Wit glasyligicapdile 34@ pnd spenerigaedHeBADngsn
that assi st apggssShghibe t@rdé’c@lﬂﬁl@’ asBisARENES phdidhe Ryl Oad 1 i‘(q}?det FH%
assi stance can be determ ned. [0085] There can be retransms | on o
del ayed ver dptgnnioed asisgeessd chegkntandhkesplggrawitiy Swonelyiletdewicantd cordirm that
device at a

tr anoni 51 ob Liped i figfpne Rt ieoc i3t ROCRKTLAR Wk bergyiine e
transm ssi opyrmighiio ¢ff onwbily detibepeboastdtiendetiewnvanj thg assighmetcah iaive tof

moni or 60 BN RGSGH R BID T AEHOTR oLt T 5400 (e UBrpsq g ae

t here can bams@ire@ml@gss@tgnb@nsmt power of the relay, the selected

transmt power is used in_determni na t he manner and at action 1416
there can b&%{lahBericseisiong 28t cemusel & deteition Bpdulnlapihpinonitors an uplink
communi cat i @BmmRRBRIn MDPWeHEIHRE eitge. t Byl h&nahﬁsean%@ sBABIBLtG cen the assistor
met hodol ogy 1500 i s disclosed for prOV|d|ng igital assistance to a
nobi | e devi e84 prdiie gupcayisgr. modwtd 409 ¢frftig.of (can ioyplamiat waetheldwAlsipaik of the
communi cat i a cc

cvent 1502, TEER B8 AR Bl RAGHLE ForP RO AR AR 8 Horlbre
nmoni t ori ng, thehassistor 3t em @R ancbanetsm‘nl m@dul@&Oé( thagtransaitd etsealed mambm of the
made, a com‘rulgl cation receiv t hat assi st apce. shoul d

brov dad. ar TBEAC FRBTniE] P oi (s ers G G o Seale the

det er ni nat i edmfagieatidiadnddpgichal thassdliaganee shuishrdud Ol BRditdriHgoaah
event 1506. If there is to be digital assistance, a packet

communi cat e {ERTHHEAITT ADYIbORS: Bak (e MERRER. i5e 2| TR SBHABERF (tadio
i nt er cept ed rapgkneyiahiial 8th Aliergd). 1508. The packet can be
retransmtted at action 1510 as nmany tines as appropriate (e.g

until the bd¥allsNawi wferappicetisatean exepbasistam P or distlossd)or P@@B@wer
Referring t l 48 t eratian
regarding r g }’ga:?glzlg% éﬁ%ﬁ%"e"%ﬁw‘? i ?11091%1 elqgléféigc%o f&% Igpmltance teveﬁ%aftor 302
expl anat i ongait hmkmbkmvkbﬂoagmeeermng mgmmeamﬁetdeenalmmea&va:esaﬁl € agaf

acts, it is be .under st d a CI at he net hodql Qgi.es
are not Ilnftf'g?fl b{ i IS 3@‘? (‘?ﬁh éc{@ S%mggﬂﬁ g@tagééﬁli‘i’c’”i Iﬁ‘og‘g‘ég? affCe
with one or prwid aesihade rfeefhtesnobﬂe aewicd (@.gdiald @m0 @bAnANbAGEN)
concurrently with other acts fromthat shown and descri bed herein.

For exanpl e 8% Hoderealvtianepposiyle Ofg can e wped thahdepsiiagie &ﬁﬂneérfﬁgeélpa’t’@
that a met hoglRoxsigaedtAlhLATIBRY Iays@éra\ﬁc@‘@hau@cpt)@§ﬁo@§c@9) BSwhicR & h&Rt Be

interrelated states or event S, such as in a sta di agram Mor eover,
not all il ;obiaderdceadios instanch e mabilgidewde can Sﬁmﬁglermamovaimgsnfwdmmgy a

d
;gp?gg IO;t 238%?\’&&91@11 Ol3&RE Eesgﬂ{n@% S%H@% '9'69 QEI? tr:let&%lci'ﬁe Jha@ tthe V\éld}a a.ho ld %%%t n

'n accor or e” aspect
her ei n, i nf erogpbmsintamatien, nfﬁd\eeweegﬁihdlragy msbrfe:ictmmﬁlglasmﬁmbne smw ahd

be di SC' osegﬁs él\hre%rﬁvg?ztlg‘gg Eu?mﬁer oli'llrgogr%esplge%fgecrgnggmc Eh%h a%%tegrﬁgagtxcpnecra%lb%’

made that the level of assistance should be relatively low.



20 consideration of data and events. Inference can also refer to

t echni ques enpl oyed for conposing higher-level events froma set of
events and/or data. Such inference results in the construction of new
events or \a§bj.@nsiefor Om a set of observed events and/orpg%ﬁgﬁﬂw@g{mt
data, whether or not the events are correlated in close tenporal
proximty, and whether the events and data cone fromone or several
event and data sources. [0090] According to an exanple, one or nore
nmet hods pre e i K] I rtaini, .Q a
Tocati on of 1 o RaE of Bl bABHAETRL0M, bR & GAEE TP thA b0 Lllen i

i | lustrati oagcoan in détemenme ticamabyer. nAdiecisieh atoeddlet994 @amsaieren trafismit power
provi di ng asgsj.s It wi be a iated. that,,the f i .
Bl es ar 8 IEITEY Ft1 Pebapmh af nogetande 1El oY o e asapreg  Hieotike
nurber of i BéEgnGesecltdiad reamibsowRde ud ihiRFRRNREY the ManherC MSiseChigher
i nferences are made in conjunction with the various enbodi nents

and/ or et hB%efd%c?ﬁuEf‘eélghéfr giigiferengpothe tpangmit eoweg shopld |be jsapt a8 ilow asf
a nobi | e dey, f t facilitates determining if relay assistance
shoul d be prég\%@g%g%?%&@ﬁe nobi | e devi ce 1600. Mobile device 1600
conpri ses alt@deNoerref60R tohdg. Ieeaioxewplg sytemal00f npdisclpssrd f’phﬁcdﬁaﬁeﬂg
a receive an n ot y. eqn
(e.g., filts 51%1@1 %c&?) foévha(?cwg% A%rlgm&gr[ce%v@at{)r)ﬁZ ‘?ld agggls\?e?ohqg E ]
and di giti zehsmﬂirﬁ moahda: t3iloned/s i gppdrt tnoodobdt am sand escd RE@E“CHEHI‘IC 16432

1604 hat _CAMEROBLA AP G BEF SOt L Prar acdheid 4K DON A e M08 Pattomned

processor 16Q6hd %1S&B@é1é\,%luaﬁﬁt30m|t@@asst&Q@%%@fmtﬁ@%th@@ﬁs Rebad on relay
processor dedi cated to anal yzing information received by receiver

1602 and/ or Pefé¥EIRREES: T insfatmeltd Babieglevice smiphighiyorngveantormaiian thew it
1616, a pr 095?1?@(}63&% £F ARLAIR RVRe ondRY Enit QRRRAGH, Sva if RS is at a

devi ce 1600, and/or a processor that both analyzes infornation
recei ved by lasedenvissirdbgOpate. génesantoddhd pdrompeicston Egr. uptiahsdavgdinbnetby,

o Ao BT 0% TR SRRy S B

nmenory 1608 stidubd notecapendithevehy candufibwe thetiostpcoeessor 1606 and that
can store data_tqQ be.transmtted, received data, infor n rel at
Co vl | ool D AsarnE Aot FeBgne AR Vi roRirars bR Tkl ats g )

i nterferenceapbd &%ﬂilh Arl Tnke@inBBhiyGRodud@l 8602Ctah Ge ABedhiat iBREApE RaaBR): on a
power, rate, or the |ike, and any other suitable |nfornat|on for

estimating A% KARRENICAN BORMMBRIHS deyicsita 2 DA SEatQRARY 2 camsissnpe trdgle
can addi ti ongh Yard bOIddi Rl ARR) Rudhel; erth@ Ok (B8 BSROTuR Sdhidh)! NFor
estimating and/or utilizi'ng a channel .d., performance based
capacity badsthncetio. 3 .compunfcg@8 there _cem Ible !beltlabpﬁfé@lm?a ¢al sethe nasket of
data store (rﬁ‘ogna!tio Qg&% gfl?ofﬁg 1%?08 Ka{n? %atl?elg P%I‘%@Qt e t&g] Efaraqe Stalnon
vol atil e nmenory or nonvol atiT e nenory, or can de Poth vl at

and nonvol atﬁhbiefdmnf)atyleasBynel\ﬁzj/ay(Ifanhﬂefsuﬁé padkegppesechiinntan take phatd anlgss
nonvol atil e LTenmory can i nclude read only nenory (ROV), progranmable
ROM (PROV), "B%ctrical |y programmabl e ROM (EPROV), el ectrically

erasabl e PR@¢76ERBROMerrirtoHi@gh, dmxemyle syatatiil f®is MeREd ©adetbiGhidg ef
random access.mem)rg/ ich acts as external cache nmenor By
way of il | uSbsisRIces Ca*ﬁfhb%@to"}fieﬁ]tq amebiHe drARS- énﬁfastwaswéalpﬁ%%@/?yand an
forms such %§sx§&%f@§0%th%&és(f@?ﬁl\%ule%maaﬁ%r Mok DRAM o 3@%%&‘5@@%&5
DRAM ( SDRAM), doubl e data rate , enhanced SDRAM

( ESDRAMlGOE?w@fhaw nkmmwt(&mmm thambbdﬁ devite Rah’aﬂsss SRAN. ((ir BRRAMmodTlTe
menory ene e - .
Comr 1 se. ol LRSS Bk BieEls® ARSI Re Mol HERAS b Qgmger can
types of rremlroypore[té)@%]:t Esﬂmﬂﬁmrelﬂ,ﬁﬁaudmg fthorst Imértha)p@eatsovequutemml ed

to a measur ig. n4t an or t e 0%.36611-'\9&1218(‘)2(11‘{18({11168‘ Qofpp Iii SSal Agoa%ggsseorlrgg ule Tﬂ% can

analyze a product of the observation and a result of the analysis can be used in making



[0095] Fig. 17 is an illustration of a system 1700 that facilitates
assisting a nobile device through relay functionality. System 1700
conprises a base station 1702 (e.g., access point, ...) with a

recei ver 1{&0Qqdoleior4 €CEI VES S|gnal (s) from one or norequq L&o s iLes
1704 through a p?ur ality of receive antennas 1706, and a la}rsansﬂ?ltter
1722 that transmts to the one or nore mbbile devices 1704 through a
plurality of transmt antennas 1708. Receiver 1710 can receive

i nformation jve : [

wth o demods SPREEE o AR SRR R AE BBtk B IREEA DR, b RRRRE SR
Denodul at ed tisyastmices nardelealial yzedcdyersa. pr ocessor 1714 that can be

ohi ch i s colDBaNES” BIHERey 1418t A arbeR e ARG Reobh 1 dishbue T

estimating @Vﬂh:ﬁﬁ‘l@ld r{uﬁn@ devipé teitbnStip N talbagn@dtn dh@ﬁ@élﬁlﬂﬁi@@@iedbblbtdnce
strength, data to be transmtted to or received fromnobile 22

devi ce(s) 170rlq B Pravided fupughaise gbereltvarPenlinkSrnsmisvipn 91 2 base sgfiomenp
ot her suit ahat:%%%nﬁtacegn AL of an@f’eh@é){:aiﬂ B9 dkhe: N@&éé@ &e%&dlﬂ&%
and functions set forth herein. [00961 Processor 1714 1s further
coupled to aracSlmsmrf angi looriiomod alrelay (18, mbmwtl@lrretam) t thappostationdé|cbeck
1720. The cl i i a i f aL SSI t

shoul d be prlg\éfl? d%{%ﬁg‘lipﬁg&gg gg egm%g ]ﬂgthg rhla gfﬁarc%qu ‘%‘ o] (%%e base
assi st ance. sﬂanbmr}fmhd mhyhmdaac&rr’tmmgb,tthﬁdthcmtﬁmelolpgp\lli(]:d)eﬂntrﬂuﬁ to action
nodul at or tor 172 can nmul tiplex the information for
transm ssi oﬁaéj’y {I\i@ %gnt? t%8r d Wﬁw? rﬁﬂth?gﬁﬂ%t%ﬁﬂ%‘f?@%ﬂtt Pinppilpken or
device(s) 1%Qdmat&l bhabehclseprhetas RSohBd BdheSARARALERck 1202 Lhe determine if
processor 1714, it is to be appreciated that the classification

modul e 1718 fiher gperaigipyionldrrsawn eougnd tharelpeispier et & cheoteassbe ralais
or a number cRste BIRER AL %déeﬂ@%aﬁ@ﬂ%@ther[f%%iall@)g 18 shows an

exanpl e wirel ess comruni cati on system 1800. The 'wirel ess

communi cat i 6#P78ly &kt ieny d8eMminalpthalt e gelay bramear ﬂteangonthmm@ uphick tasmission
nobi | e devi 0 0

appr eci at ed%{%ﬁé? ga%tegcﬁ(gjgi %?a’%r%gl nclfcytéaescH%n%égt an %oéllé%gea?scf’% |l()2rq6'
and/ or nore Tlhbam mhg cam bistere tad@ dowslinkvwindraai upliakl difdri instadce Diase FIALYOHS,
and/ or nobile devi cesgg)a%eqae substanti al m | ar or. different . rom

exanpl e basd¥¢ 11 bfnre FFY FRRIL leaémi%ase Frlopraeesing pelisteeiogtiferent

addi tion, i tahds. tOhdeR 1@9@&:@%9&-&@ tb RielerrPias 6f %@&h@ﬁﬁstib%ﬂe@bea Qi'éd to the
nobi | e deV| ce 1850 can_enp K t he S%‘;tems (Fig 1-11 and 16-

and/ or met h&idile deyise. Iszth@s)“» odd @pt Preassisiones nromsieqi dbe metl@sl@iowa (eean
communi cat i @fyihhRr &cheiMReRich &1%%%11@@ %%%ca}r%{e%&%gek ﬁﬁ(?sfg pudilla?
for a nunber of data streans iS pro froma data source 1 to a
transmt ( TXjffedentaespitocessor 1814. Accordl ng to an exanple, each data
stream can r var are e anfenna,

o ocessor 1407 S ATHEMECHRYE b AR 18 /B0HERER [ Erdapepiace o
st r eam basede@emiae pﬁaﬁaﬂaguémlgm%sagar&ehhaﬁd%hﬁ@xtami f Artypehaf asdidtafice to
streamto provide code [ 0099 coded dat or, each data
stream can l?é‘)‘?ffﬁ bl Edléaﬂg\ﬁ?qeﬁ Bi fo 1aéia 25U SFRY: o [‘? BRAGC: £+ BfFER P
di vi si on muldeiephia¥d Bged GFdaMontcRBBNAEWRS 1f Aidliltak QAR ck ¥heMld be provided, then
alternatively, the pllot synbol s can, be frequency division

mul ti pl exed tieFoRodelpse 1 20 58] pvide Higitp) esgis@ngeramet 12k2; downslog wisiange
mul tipl exed of &ithe deefa' kb tg@%tﬂoﬁoib%?'ﬁ@d k¥ grglggi@g@a@gtagﬁl% b6k et

that is processed i a known manner and can evi ce
1850 to estilddt.-e channel response The nul ti pI exed pilot and coded

data for eag(g)rsﬁl]a F\%ws %fgr% S8 g Ili' le?‘(%%lgle(e Qlﬁdolg%{;qgéo 18 %ri) o)ﬁd for

based on a cular | ati 6n "Stchent ase-
keyi ng ( BPSIdkterrqaumgrlﬁhssrsanpzhﬁm&}dslm frbvillel/o ragnéKiRSié)n,ce lfﬂophﬁﬁb&ys M power

keying (M PSrQeshoM it agler gétuart Gt E@df %ougaegu dl'lxjc!v? trrlau%ﬁ power of a relay should be
dedicated to an assistance operation, While the threshold can be global (¢.g., applied to

all mobile device assistance operations), the methodology 1300 can also configure such



(MQM, etc.) selected for that data streamto provide nodul ation
synbols. The data rate, coding, and nodul ation for each data stream
can be determ ned by instructions performed or provided by processor

1830. [O00XP8LoohhsioPdul ation synbols for the data stre =1
provided to a TX M MO processor 1820, which can furthe?’%g"r[%ceg@ﬁfl?]Te

nodul ati on synbols (e.g., for OFDM . TXI$M MO processor 1820 then
provi des NT nodul ati on synbol streanms to NT transmitters (TMIR) 1822a

t hrough 1822, 4 qus. ephog I, 0 or 0 ies
beanf orm ng%}\ﬁéitkd%tt\sﬂ?e%%oq?hleb g@n@%@%& Qeg % adrg 1rlg1§§r§e gﬁéggoent%ﬁ@tém
ant enna fr odMaskiveh thdtbreshotthedt at st haihgntbe dnshe tibbite dfv@ 1 Qdivef ©0d 8 the

Each transm tter ,1822 receiyes .and processes. a respective s ol )
streamto pPB\LPﬁﬁgevdﬁeecaB?’eﬁof? OralﬂgF*Bg"@l"&dg?%],Staa?&F%gH@tHﬁé’Fovd P& Gigd
(e.g., anpl bbwesusadd didiefi&, asdNehdREQINYBE Lisen)t he anal og signals to

provi de a nmpdul at ed. si. gnal suitable for transm ssion over the M MO
channel . Fult0§H, Mogitoriggol adewnidnly Hansgnissiannsan, eeqaiihreuegh cvegoB94 and an

t hrough 1822;; i ; t ; ‘ ,
Fespoat vel s TGOS ELRETAME bE S CRERLNoRLERRSE (o #260 of MG kol an

nmodul at ed spsealts pesiteonras aetioneldO0by ANReeint i¥reas deigBRiac iff wlaghis 185 2 edged
the receive i I 52 is. pravided to a
respective ?gg{ee?év%g'r 1% E?g?ﬁ%9%g%§{ e? ﬂ@%&éﬁ’ %‘é%%re.m%a%cﬁ)?orggccélP\}%t}lnlthBGZYem
conditions (804., filters, anplifies, and downconverts) a respective
signal, digitize he .condi ti gned signal to pro iig-ge sanpl.es, .and .
further prozﬂé’géeif %ﬁéel%me&a}%@dﬁ? 88?11%“6 ’Q%rlfpi (SWBf‘IW@Sl?I} Qggle\f%bﬂe
synbol stredsvicd QA4 01 nivhithpéd dat 8vddf 038§ S0Mn 13@RicGaR nemebNS aRduplink
process the NR received synbol streans from NR receivers 1854 based

on a parti cHPBIMIpERE PYEE (HIBE e4hegoni et geld 34D (g2 oRMteid ofthe relay, of the
"detected” syEROleRLd 8RMBmd RGIGALAaRAOGE339 ge[.g.%ﬂn drangdy!

il
dei nterl eave, and decode each detected synb stre%m to recover {H}gel
traffic datagdiest & pewetathgesbeldbam chibek pd it ews idetgrnvye RX askastac rsbowd ser

1860 is co - Lhat, perfornmed by TX M MO processor 1820 and
TX dat a prg@%aogfg%?t@éé?%g b ase station 1810. [ 00104] A processor 1870

can peri odi ¢SSy Ifdessistanicnd nhite e predds, figsnntht misthddalogly i 130@ @amSeturn to
di scussed above. .Further, pr.ocessor 1 an fajinul ate reverse |link
message comPriEPIE 'ﬁ’th_ﬁgttﬁaf’ PHAEX eﬁ%‘#ﬁ%ﬁ%?@&]ﬁogeﬁﬁaﬂ%‘e VAPST8 Sforheperend
[00105] ThetHu\Rtcagall thitkhdBHERBE of HEck QBTY EiBoMalTh QHIEMRBR @hbodiment,
information regarding the communication |ink and/or the received data

stream ThethcefethedologynldOfsan sden éapct 10E dopoolstoropdirayse dog! oenges?

enough to warrant a different outcome of check 1316). If assistance should be provided,
then a determination can be made on the assistance to provide at action 1318 and the
assistance can be provided at action 1320.

[0084] Now referring to Fig. 14, an example methodology 1400 is disclosed for
providing assistance to a mobile device (e.g., providing uplink assistance). Uplink and
downlink of communication between a mobile device and base station can take place at
event 1402. A result of the monitoring can be analyzed at act 1404 and identification
can occur on if there should be assistance provided at action 1406 (e.g., analog
assistance). Upon determining that assistance should be provided, a manner in which to
provide the assistance can be determined.

[0085] There can be retransmission of a delayed version of an access terminal signal
used by the mobile device at action 1410 (e.g., another instance of an uplink
transmission offset from when the mobile device sends the uplink transmission).

Additionally, there can be determining a start time of an uplink transmission for the



24 be processed by a TX data processor 1838, which al so receives
traffic data for a nunber of data streanms froma data source 1836,
nodul at ed by a nodul ator 1880, conditioned by transmtters 1854a

t hrough 1 r ransmtted back to base station 18 HA
base statﬁgézTg?g§I%he nodul at ed signals from nobile dé@?@%Q@%@gﬁﬁf;
recei ved by antennas 1824, conditioned by receivers 1822, denvodul ated
by a denodul ator 1840, and processed by a RX data processor 1842 to

extract the rnse link,message transmtted by. nobil e deyice 0.
Further , - pr IBUE R o0t TRE S Brcb O3 Tob i gt B! e HHD
det er m ne whiai 1pi4abgdt Rgh bakdlecing @ tBemit Gowdebthirtlainahé B&ected transmit
beanf orm ng wei ghts., .100107] . Processors 1830 and 1870 can_direct, .
(e.g., cont PBYeris ¥87ddp slgteamining i manngr ang alpslipn d f tnihgte oA be transpiftipg

1810 and noBidi@l weNsLer d8hinkc8sRe&ickN&. Y. Respective processors 1830
and 1870 can be associated with nenory 1832 and 1872 that store

progr am codé¥8eindowateieripg deeligons, 13vamnls methodaesy P& ipdisclosed for
Che upt i e BrUAEhieHe, dssaueno Aot Skl SRS Y ERRURELER [,

that the enbodidoenlink chesomibaionetveien acanbibeddving! aadentestaiion tar choar &,

software, fir 1 ddl eware, .m crocode, or a conbi nati on thereof
For a har dvvg‘r’egl\{\?éfgg%‘ eér%%‘f'é?qno%e&%()eﬁ%er Lgaglggélpcﬁaoxﬁﬂ{n@n%ﬁqn%t Gre can be an
i npl ement ed identifi¢atiodN@.@Or amocternéfdiionC alatiQna searhiiiationt REEéRdete.) that
circuits (ASICs), OLI((% al signal pro gssors (DSPs), digital signal
processi ng G¥AEES r?“a‘?cgﬂra&fnléé 1 e |logic devices (PLDs), field
progr anmabl gogft AdakibAIE, HeREA be aRERERDEMSmadcOB @4itafhSistance should be
mcro-controllers, mcroprocessors, other electronic units designe
to perform PrEidediepraineyeaeidpi Hebicrhérteba digitel wsistondsi mardkolcontmeymewsted
[00109] Wen thg. SERALHIRI S (RY Gask li&{%ﬁ%ﬁn{eﬂzeg@& Tag(@é\%il atdd TN 18 0s.
m ddl eware or m crocode, program code or code segnents, 1hey can ‘be
stored i n aThaphikaesandadealivdnemitiediatiagtion USh0 asmanys timeageappappoedat., uhtil
code segnen an represent. rocedur a.function, a subprogram a
program a 1;[héju aFcnSe"?etH’é*aEBrﬁF%%P?fﬁ ,agléc'fl %‘Hraél?‘%a sof t war e package, a
class, or anysgloRbicraty NFigf. 120EY Muthddongies delb@ngStor dietatbasS reg@ifding relay
program st atenments. A code segnent can be coupled to another coc%e
segnment or éssllféz}nél?mar\’gh‘ifb rieUPYIPESES P SUPPF T R/ G lapnalaads Jicngrethodologies are
i nformati onghdidl hd ALEFRNE % scREY FRIsCLtSs toe WRIERIGdGRA LGN Sated that the
I nformation, arquments, parameters, data, etc. can be passed, .
f orwar ded, &cthodalesies preagt limitpdbarhy osdir pABItS 2peemesadthennyidi aseordenso mith
sharing, nme 1g; ] 1SS C.
25 [00110] oy o BRRimer B AP BiRn: AALAAhEoL LARIAG A o
herei n can lbem tipt shewm edd wiesdnibabdategs (For gxampleotesuskded fiuniot aionsi]l
and so on) that performthe functions described herein. The software
codes can’ bENGT BRI ARpEES Mk et oY could Ry it be dgurented zg &
menory unit seke diednteiplbRIBMi@dr W vichis Nsich &s 1h QCRRSE Wiagtim M EEHRY, K all
t he processoL{i in which case jt. can pe communicatively coupled to the
processor vid&SGHPY 86 CHebmECIREe @ IRRHITRS fimeHiedelpey 1 frgartanceyifhone or
reference t ez 8mbokBmerdtd | Ustrated is a system 1900 that determnes if
relay assistance is_appropriate. For exanple, system 1900 can reside
at | east pal®08¥| ftyvilli khpppreciateshibab iy @ggadance withsoneorbmorgpspesty dasendbed
t hat syste 0;.1 b i i which
can be fun(r:r%1 %rg%éplfﬁf%ggéﬁtﬁ%g% FfHr%erp g@%ﬂ&h&ggﬁ%ﬁ@@%@@g@%g %@8%6;9 ’ \gh&
processor, sefaa@rsbouldibeqoesbnmdtdtonAs hesdeldrei gthg ternf ior ‘fiwfare)r. “iSyshearn

1900 includes. a | ogical grouping 1902 of electrical .conponents that
can faci 110t asarafy im HpiPotd of difathe GhP Rt GRou Ho shate ayem,
i ncl ude el eetvitodalent afgponeat frb@ra &6 6L5BsaVAIRG as feapufed hayevests R8H6r @dla.
edge of a C?|F| based upon eval uation of a downlink transm ssion 1904
nference can be employed to identify a specific context or action, or can generate a
probability distribution over states, for example. The inference can be probabilistic—that

is, the computation of a probability distribution over states of interest based on a



[00112] Turning to Fig. 20, illustrated is a system 2000 t hat

provi des relay assistance. System 2000 can reside within a base
station, for instance. As depicted, system 2000 includes functional
bl ocks th esent functions inplenented by a pr
softmare,a%?gggmjﬁﬁgtion thereof (e.g., firmware). Sysfg%ﬁéggémnhn
includes a | ogical grouping 2002 of elegirical conponents that can
facilitate operation. Logical grouping 2002 can include electrical

conponents for.identifwir a i jevice shou be provjde

as rer st ance Bgébéd(fgdﬁlg%r?ff#ﬁ%%f‘&og gé t?]pﬁ?%ﬁrk%nc n&%\?\ﬁﬁ%ﬁ% {edl?“é‘ﬁ?gtefntgl'?yﬁ%é%
| n addi ti ongcompasidedggleallevgt ewptsrpn2 @02 cfanenthetdicielaed. enichiigfatence results
conponent s f.O{hinsttructi a relay to. provide as istanetotgﬁ

mobi 16 devi SEGSERTPERR TIme Ry SrAAT ielt SPRci SHRIBFACHEYpRapE gored

2006. Addi t cashaldhtt, wEEEesP R 6Nl 16 kbEl8ladd H&?Hléfé.é/te%gﬁﬁt_l tobdimity, and
retains instructions for executi ngr functions associated with
el ectrical SdRpEHEAEECIBTDY daftgoms droppes, or Yicra cednd aRfl dade $atass

external 1o BROAY.A8A8 10 iah dhSm ' %l‘
conponent s 500_ an%ZO%Gogan#exF% BI\% Fﬂ?ﬁ@n{e"%@??ﬁ g%%)eéﬁédfg}ﬁ%lg _icéude
various il | ogkingtinfeeencesgpotinindty ¢addcabdook s, metblduicese imndeetli r Buivtay of
descri bed i nnection wth the enbodi nents disclosed herein may. be
i mpl ement ed?%rﬁl%f)elrﬁlfstgra ﬁ%% Wt fterélm%eeﬁ%nr al® Blﬁﬁgepé%%t%grt&%s@%ﬂnfr 6?%?@%95’5
si gnal pr ocessstancé. DERYi]l mrapppplatedahitahe &pawifol cxaplces @raulllasttive euhdture
(ASIC), a field progranmabl e .gate array.(FPGA) or other progranmabl e
| ogi ¢ devi c&" %f‘r’gietrlg‘teédijl&f’é{“& e PR ?ré)tyfbfl('ﬁ'l’:"_%“@f?&l?at eAneraRds of Hiedignner in
conponent s, whichafiyh GEFERhABtarOhatl O @l 6judesh ROt QaR&sf EUBdiSts and/or
functions described herein. A general -purpose processor may be a

ni cr opr oces §¥thodpggscribed heppin.al t er nati ve, the processor may be any

convent i onakooﬂf;09§$ $6%s aylpgllﬂgtgaqﬂgh%!fa ik ARORE 1864 fat £l A ermining if

machi ne. A processSor ma e inplenmented as a conbina

conput i ng deskiyc assistagegyshoultl bo phvivitat ito thomobildDSRiaENH0A. nilobibpdodies Koo,
a plurality 1.Cr QP oc ne. or _nor 1 Croprocessors i.n

conj unct i onC(\?\'ALP ﬁscgalﬁgﬁﬂ Vggﬁé;% girat g%g/lv%st hél nglu%n ’C@Equ Pt TGRcTve antenna
Addi ti onal | ynot altowrgasitl perfernpyr gsies aotionFaler&dpizi, SilteNansiificsRiot noBtidhtes
operable to tp%rform ane, or rﬁore of .the steps and/or actions described
above. 1001§%4) Bfirrayed sigadls prp gt ohcanidinechpiggainia it samples.
al gori t hm desedivdpethoon c&PRe bl QRambleh dmhemaspertavél smliossd (BapBicN
may be enbodi ed di rezé{l}ﬂy in hardware, in a software nodul e executed

by a procesd@podubgtor e adameulste roreivedoymboks ofndnarczidenthame taray
i de i . -EP
reside in BRI 606 f&l %ﬁg?égg@ﬁe}ﬁon!?%cgﬁgpi%é cl}:rﬁ) %%%oy 8?(1'%%%%

menory, registers, a har a renovabl e disk, a

ot her form efalgting afermatidi unsdivedwry ireveiviae 1602 andior exrengpingriyfosaticng Eor
medi um may coupled to th I ssor, such that. t he processor can
foad 1t o nirr B Rind & G icP R Bienupt B B has ol bRE e Reupivhe
In the altenpbile devicd he0(stndaga p@oissen ey b&ie dndlyedr akortnatidheeceived by
processor. Furt he{ in sone, ects,. the processor and the storage
medi um may FSEVHe! §0% SHRCIALS EntoRpRiton fnEIsyssIoR &y Avpemifey, | §16s prfecontiols

user term Nghe odork BEmPddcBisRR oV e déi@ Bogcessor and the storage
medi um may reside as discrete conponents in a user termnal.

Addi ti onal | P09 InMsbiedeidgsett08 car pedidenay camptitsr merpety o988 dfat & amstatively
or algorithmg {oeﬁbgé%s&slé@@%ngrth%%aggﬁg@k% kP Pe ?I%}lﬁl%te@freu%?xgerﬁsdata,

and/or instructions on a machine rea I um and/ or caonp
r eadabl e mediformation irditednty atrélablo cbrpeisatiatd asstiated weidnpuit wred pignglr anyor
product . [OnjféL e func%icgns Idescri bed ma

. RHL: Q02,80 (RS, ASPRFLS: e Lune | Ded
be i npl enentSd G R EF e EDFIRA IR [0 MasE UM COWBH AdEi On
thereof If likglasdremtaberisnitsdd inf@mation B7 estimating a channel and communicating via

the channel. Memory 1608 can additionally store protocols and/or aigorithms
associated with estimating and/or utilizing a channel {(e.g., performance based, capacity

based, etc.).



the functions may be stored or transmtted as one or nore
instructions or code on a conputer-readabl e medi um Conputer-readabl e
medi a i ncl udes both conputer storage nedia and comruni cati on nedi a

i ncl udi ng \RPY%oddRGIoyeN that facilitates transfer of a CO@QH%E%(%%QH&?H]
fromone place to another. A storage nedium may be any aval I'e
medi a that can be accessed by a conputezl By way of exanple, and not
limtation, such conputer-readabl e nedia can conprise RAM ROW
EEPROM CD- 0 I 0

or ot her éne Pt ‘gtuhl%r ‘3%9% d?eadctggtl %grdgén%&g%%%r‘ H%Hucrf;? dF Y 5 ggfem
used to carreyn be elﬂteoweladksnfm@iymagnmhatﬂ@demm ohearf mendoboth Volatlle and
i nstructions or ta strucfures d that can he .accessed b

conput or - AreBoslis Redhhbcbt b o] Sublioh AfS o IR bRt Ry adimory can

medi um  For i@talpkéd bhlys eddnvay e(RGMY, drsmirhhade f ROM a(f PRENG), t Blectrically
server, or other renote source using a coaxial cable, fiber optic

cabl e, tw sPEEPampble RV SFPRQM.c plegaealy ﬁ@S%lml?ﬁOMr(EﬁPBQM sor flash
technol ogi e, 891l A&, caﬁgﬂa@de aﬂ&bnma&re&w@gﬁo?;

0
cable, fiber optic cable, twste alr or wreless t@ Eﬁho %é%%%
such as i nf eafiend! cachelingmoan dBW@IV @ﬁdh}@tram dnd abulietation, RHM tefviitabid mn

of medi um di_s S d her es,co

| aser di sc, %%% |%§ Sdf%% g ‘”@%ﬁg%gyﬂ(ggﬁég oppy&8£§&%
and bl u-r ay sghcheonahe D8 A $Sk]3RﬁwaHdmblaf éqi edel SBRoha\tI QDMQS\IBRA@@L kyhanced
whi | e di scs ual | oduce t tica ith | asers.

Conbi nat i on§ﬁ5}fﬁﬂ?hé§§g‘§é¥g ﬁéﬁﬁ&@'“& Y dshﬁp%\ég o KRt Rambip At
conput er - r eadRRIAB)TEGhE nhdibkH BleoWVt tBe tshigediyeg@k REd Fh&BIRSH iftended to

di scusses illustrative aspects and/or enbodinents, it should be noted
that vari ouSOWRHstgwEhenidens dpried i, ihsse andoamy @thse syiabls tres ef memPBhout
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device through relay functionality. System 1700 comprises a base station 1702 (e.g.,
access point, ...) with a receiver 1710 that receives signal(s) from one or more mobile
devices 1704 through a plurality of receive antennas 1706, and a transmitter 1722 that
transmits to the one or more mobile devices 1704 through a plurality of transmit
antennas 1708. Receiver 1710 can receive information from receive antennas 1706 and
is operatively associated with a demodulator 1712 that demodulates received
information. Demodulated symbols are analyzed by a processor 1714 that can be
similar to the processor described above with regard to Fig. 16, and which is coupled to
a memory 1716 that stores information related to estimating a signal (e.g., pilot)

strength and/or interference strength, data to be transmitted to or received from mobile



nmoni toring the uplink transm ssion; and anal yzing the _
nmoni tored uplink transm ssion, a result of the analysis being used in
maki ng the determnation. 4. The nethod of claim1, further
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the power capability is used in determning if assistance Sh [
provided by the relay to the nobile devixe. 5. The nethod of claim
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1714, it is to be appreciated that the classification module 1718 and/or support module
1720 can be part of processor 1714 or a number of processors (not shown).

[0097] Fig. 18 shows an example wireless communication system 1800. The wireless
communication system 1800 depicts one base station 1810 and one mobile device 1850
for sake of brevity. However, it is to be appreciated that system 1800 can include more
than one base station and/or more than one mobile device, wherein additional base
stations and/or mobile devices can be substantially similar or different from example
base station 1810 and maobile device 1850 described below. In addition, it is to be
appreciated that base station 1810 and/or mobile device 1850 can employ the systems
(Figs. 1-11 and 16-17) and/or methods (Figs. 12-15) described herein to facilitate
wireless communication there between.

[0098] At base station 1810, traffic data for a number of data streams is provided
from a data source 1812 to a transmit (TX) data processor 1814. According to an
example, each data stream can be transmitted over a respective antenna. TX data
processor 1814 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0099] The coded data for each data stream can be multiplexed with pilot data using
orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
mobile device 1850 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation



29 10. The method of claim9, wherein nonitoring the downlink
transm ssi on includes decodi ng downlink control information. 11. The
nmet hod of claim 10, wherein the relay is a valid access term nal that
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12. An apparatus for determ ning whether assistance shoul

provided to a nobile device, including:23 a nmeasur enment nodul e
that ascertains if a relay is near an edge of a cell based upon
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transm ssi o MO processor 1820 then provides NT modulation symbol streams to NT

transmitters (TMTR) 1822a through 1822t. In various embodiments, TX MIMO
processor 1820 applies beamforming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.

[00101]1[0079] Each transmitter 1822 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, NT modulated signals from transmitters
1822a through 1822t are transmitted from NT antennas 1824a through 1824t,
respectively.

[00102] At mobile device 1850, the transmitted modulated signals are received by NR
antennas 1852a through 1852r and the received signal from each antenna 1852 is
provided to a respective receiver (RCVR) 1854a through 1854r. Each receiver 1854
conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.

[00103] An RX data processor 1860 can receive and process the NR received symbol
streams from NR receivers 1854 based on a particular receiver processing technique to
provide NT “detected” symbol streams. RX data processor 1860 can demodulate,
deinterleave, and decode each detected symbol stream to recover the traffic data for the
data stream. The processing by RX data processor 1860 is complementary to that
performed by TX MIMO processor 1820 and TX data processor 1814 at base station
1810.

[00104] A processor 1870 can periodically determine which precoding matrix to utilize
as discussed above. Further, processor 1870 can formulate a reverse link message
comprising a matrix index portion and a rank value portion.

[00105] The reverse link message can comprise various types of information regarding

the communication link and/or the received data stream. The reverse link message can



an investigation nodule that analyzes the nonitored uplink
transmssion, a result of the analysis being used in making the
determ nation. 15. The apparatus of claim 12, further including an
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beamforming weights.
[00107] Processors 1830 and 1870 can direct (e.g., control, coordinate, manage, etc.)
operation at base station 1810 and mobile device 1850, respectively. Respective
processors 1830 and 1870 can be associated with memory 1832 and 1872 that store
program codes and data. Processors 1830 and 1870 can also perform computations to
derive frequency and impulse response estimates for the uplink and downlink,
respectively.
[00108] Tt is to be understood that the embodiments described herein can be implemented
in hardware, software, firmware, middleware, microcode, or any combination thereof.
For a hardware implementation, the processing units can be implemented within one or
more application specific integrated circuits (ASICs), 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 thereof.
[00109] When the embodiments are implemented in software, firmware, middleware or
microcode, program code or code segments, they can be stored in a machine-readable
medium, such as a storage component. A code segment can represent a procedure, a
function, a subprogram, a program, a routing, a subroutine, a module, a software
package, a class, or any combination of instructions, data structures, or program
statements. A code segment can 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, etc. can be passed, forwarded, or
transmitted using any suitable means including memory sharing, message passing, token

passing, network transmission, ctc.



a cal cul ati on nodul e that eval uates the noni tor ed_ downl i n_k
transm ssion, wherein a result of the evaluation is used in

ascertaining if the relay is near the edge of the cell. 21. The
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of the cell by aprocessor, software or combination thereof (e.g., firmware). System 1900 includes
a logical grouping 1902 of electrical components that can facilitate operation. For
instance, logical grouping 1902 can include electrical component for ascertaining if a
relay is near an edge of a cell based upon evaluation of a downlink transmission 1904
and/or clectrical component for determining if assistance should be provided by the
relay to the mobile device based upon analysis of an uplink transmission and further
based on the ascertaining of the relay being near the edge of the cell. Additionally,
system 1900 can include a memory 1908 that retains instructions for executing
functions associated with electrical components 1904 and 1906. While shown as being
external to memory 1908, it is to be understood that one or more of electrical
components 1904 and 1906 can exist within memory 1908.
[00112] Turning to Fig. 20, illustrated is a system 2000 that provides relay assistance.
System 2000 can reside within a base station, for instance. As depicted, system 2000
includes functional blocks that can represent functions implemented by a processor,
software, or combination thercof (e.g., firmware). System 2000 includes a logical
grouping 2002 of electrical components that can facilitate operation. Logical grouping
2002 can mnclude electrical components for identifying that a mobile device should be
provided assistance based upon monitored uplink and downlink information 2004. In
addition, the logical grouping 2002 can include electrical components for instructing a
relay to provide assistance to the mobile device upon identifying that assistance should
be provided 2006. Additionally, system 2000 can include a memory 2008 that retains

instructions for executing functions associated with electrical components 2004 and



25. An apparatus for determ ning whether assistance should be

provided to a nobil e device, including: means for ascertaining
if arelay is near an edge of a cell based upon evaluation of a
downl i nk twaRreEleediON; and means for determ ni ngcrfysdnshhpnce

shoul d be provided by the relay to the nobil e device based upon
anal ysis of an uplink transm ssion and 26 battery condition of the
nobi | e device, and further based upon the ascertaining of the rel ay
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claim 26, the provided assi stance bei ng anal og assi stance.
programmable logic device, discrete gate or tran31stor logic, discrete hardware

compornents, or any combination thereof designed to perform the functions described
herein. A general-purposc processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICIOProCessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. Additionally, at least one processor may comprise one or
more modules operable to perform one or more of the steps and/or actions described
above.

[00114]Further, the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium may be
coupled to the processor, such that the processor can read information from, and write
information to, the storage medium. In the altemnative, the storage medium may be
integral to the processor. Further, in some aspects, the processor and the storage
medium may reside in an ASIC. Additionally, the ASIC may reside in a user terminal.
In the alternative, the processor and the storage medium may reside as discrete
components in a user terminal. Additionally, in some aspects, the steps and/or actions
of a method or algorithm may reside as one or any combination or set of codes and/or
instructions on a machine readable medium and/or computer readable medium, which
may be incorporated into a computer program product.

[00115]In one or more aspects, the functions described may be implemented in

hardware, software, firmware, or any combination thercof. If implemented in software,



28. The nethod of claim 27, wherein providing assistance to the
nmobi | e device further includes retransm ssion of a delayed version of
an access termnal signal used by the nobile device. 29. The nethod
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channel ; and determning a start tinme of an uplink
transn155|on for the nobile device base®7 upon the nonitored downlink
assi gnment channel. 30. The nethod of claim 27, further including:
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other medium that can be used to carry or store desired program code in the form of
instructions or data structurcs and that can be accessed by a computer. Also, any
connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologics such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of
computer-readable media.
[00116]) While the foregoing disclosure discusses illustrative aspects and/or
embodiments, it should be noted that various changes and modifications could be made
herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although elements of the described
aspects and/or embodiments may be described or claimed in the singular, the plural is
contemplated unless limitation to the singular is explicitly stated. Additionally, all or a
portion of any aspect and/or embodiment may be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise.



35. The nethod of claim 26, the provided assistance being digital

assi stance, and wherein providing digital assistance further

includes: intercepting a packet on a2first communication fromthe
nobil e device to a base station; and retransnmitting the packet. 36.
The met hod of claim 26, further including: observing conmunication of
t he nobi |l e device; and anal yzing a product of the observation,
a result of the analysis being used in making the identification. 32
37. An @bp®{%t us for assisting communication of a nobile device,

i ncludi ng: a neasurenent nodule for identifying whether a relay is at
or nearjan efgeuRl f& d@@gﬁihmg whkBSShdidle RIS p¥&ide9§@m$3{1e\ﬁgﬁéé1&rerab1e

t he nobi |l e device shoul d be provi ded assi stance base
upon a wireless communication device, including:

ascertaining if a relay is near an edge of a cell based upon evaluation of a downlink
transmission; and

determining if assistance should be provided by the relay to the mobile device based upon
analysis of an uplink transmission and a battery condition of the mobile device, and further based upon

the ascertaining of the relay being near the edge of the cell.

2, The method of claim 1, wherein the relay is transparent to a base station and the mobile
device.
3. The method of claim 1, further including:

monitoring the uplink transmission; and
analyzing the monitored uplink transmission, a result of the analysis being used in making the

determination.

4, The method of claim [, further including monitoring power capability of the mobile device,
wherein the power capability is used in determining if assistance should be provided by the relay to

the mobile device.

5. The method of claim 1, wherein a threshold level is used to determine if assistance should be

provided by the relay to the mobile device,

6. The method of claim 1, further including setting a threshold level, said setting being
performed through comparing a data rate transmission of the mobile device against a signal-to-

interference ratio of the data rate transmission.

7. The method of claim 1, further including providing assistance based upon a positive

determination that assistance should be provided.

8. The method of claim 7, further including resolving how to support the mobile device, the

assistance being provided in accordance with a result of the resolution.

9, The method of claim 1, further including:
monitoring the downlink transmission; and
evaluating the monitored downlink transmission, wherein a result of the evaluation is used in

ascertaining if the relay is near the edge of the cell.



upon nonitored uplink and downlink information and a battery
condition of the nobile device; and a support nodul e that, when the
relay is at or near the edge of the c@fl, instructs the relay to
provi de assistance to the nobile device upon identifying that

assi stance shoul d be provided. 38. The apparatus of claim 37, the
provi ded assi stance bei ng anal og assi stance. 39. The apparatus of
cl ai m 38; wheaisthodivéclgigpd oheremodeniterifgthe Aewnlink trazngsyion snchuddedeagdiap

versi o . I nal signal used by the nobile device. 40.
The apgggé?ﬁgx%?&gﬁgwﬁﬁégt further including: an exam nati on nodul e

that nmonitors a downlink assignnent channel; and ~ averification
modul e lhat dbgwethedrdslagm 39, aherein theredy innvalidlapashs enmane thasis sgndifletontane

mobi | e eyl ¢RRs Qe iR Q58d, downl i nk assi gnment channel .
41. The apparatus of claim 38, further including: a detection nodule

that nonitors an ugéink communi cation of the nobile device, and an
em ssi o modii ¥remas for detprining whether apsisgpngesheild e afovidpdtogpngbilk device,
comunigatdi@n. 42. The apparatus of claim4l, wherein nmonitoring and

transm ssi on occur upon one band. _ _
a measurement module that ascertains if a relay is near an edge of a cell based upon evaluation

of a downlink transmission; and
an appraisal module that determines if assistance should be provided by the relay to the mobile
device based upon analysis of an uplink transmission and a battery condition of the mobile device, and

further based upon the ascertaining of the relay being near the edge of the cell.

13. The apparatus of claim 12, wherein the relay is transparent to a base station and the mobile

device.

14. The apparatus of claim 12, further including:
a supervisor module that monitors the uplink transmission; and
an investigation module that analyzes the monitored uplink transmission, a result of the

analysis being used in making the determination.

15. The apparatus of claim 12, further including an inspection module that monitors power
capability of the mobile device, the power capability being used in determining if assistance should be

provided by the relay to the mobile device.

16. The apparatus of claim 12, a threshold level being used to determine if assistance should be

provided by the relay to the mobile device.

17. The apparatus of claim 12, further including a selection module that sets a threshold through
comparing a data rate transmission of the mobile device against a signal-to-interference ratio of the

data rate transmission.

18. The apparatus of claim 12, wherein the relay provides assistance based upon a positive

determination that assistance should be provided.

19. The apparatus of claim 18, further including an establishment module that resolves how to

support the mobile device, the assistance being provided in accordance with a result of the resolution.
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22. The apparatus of claim 21, wherein the relay is a valid access terminal that is scheduled on an

uplink when decoding downlink control information.

23. At least one processor configured to determine if there should be assistance provided to a
mobile device, including:

a first module for ascertaining if a relay is near an edge of a cell based upon evaluation of a
downlink transmission; and

a second module for determining if assistance should be provided by the relay to the mobile
device based upon analysis of an uplink transmission and a battery condition-of the mobile device, and

further based upon the ascertaining of the relay being near the edge of the cell.

24, A computer program product, including:
a computer-readable medium including:
a first set of codes for causing a computer to ascertain if a relay is near an edge of a
cell based upon evaluation of a downlink transmission; and
a second set of codes for causing the computer to determine if assistance should be
provided by the relay to a mobile device based upon analysis of an uplink transmission and a
battery condition of the mobile device, and further based upon the ascertaining of the relay

being near the edge of the cell.

25. An apparatus for determining whether assistance should be provided to a mobile device,
including:

means for ascertaining if a relay is near an edge of a cell based upon evaluation of a downlink
transmission; and

means for determining if assistance should be provided by the relay to the mobile device based
upon analysis of an uplink transmission and a battery condition of the mobile device, and further based

upon the ascertaining of the relay being near the edge of the cell.

26. A method for assisting communication of a mobile device operable upon a wireless

communication device, including;
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29. The method of claim 27, further including:
monitoring a downlink assignment channel; and

determining a start time of an uplink transmission for the mobile device based upon the

monitored downlink assignment channel.

30. The method of claim 27, further including:
monitoring an uplink communication of the mobile device; and

transmitting a scaled version of the uplink communication.
31, The method of claim 30, wherein monitoring and transmission occur upon one band.

32, The method of claim 27, further including determining a manner in which to assist the mobile

device, the assistance being used by the relay and conveyed through the instruction.

33, The method of claim 32, further including selecting a transmit power of the relay, the selected

transmit power being used in determining the manner of assistance.

34, The method of claim 27, wherein the relay is transparent to the mobile device and a related

base station.

35. The method of claim 26, the provided assistance being digital assistance, and wherein
providing digital assistance further includes:
intercepting a packet on a first communication from the mobile device to a base station; and

retransmitting the packet.

36. The method of claim 26, further including:
observing communication of the mobile device; and
analyzing a product of the observation, a result of the analysis being used in making the

identification.



50. An apparatus for assisting comunication of a nobile device,
I ncl udi ng: means for identifying that the nobile device should
be provi ded assi stance based upon noni32ored uplink and downli nk
i nformation; neans for identifying whether a relay is at or near an
edge of a cell; and means for instructing, when the relay is
at or near the edge of the cell, the relay to provide assistance to
t he nobil e dévpegreralpder asdemg céymmyedibatl asshiktdaricr ishidingd be
provi ded. a measurement module for identifying whether a relay is at or near an edge of a cell;
a classifier module to identify whether the mobile device should be provided assistance based
upon monitored uplink and downlink information and a battery condition of the mobile device; and

a support module that, when the relay is at or near the edge of the cell, instructs the relay to

provide assistance to the mobile device upon identifying that assistance should be provided.
38. The apparatus of claim 37, the provided assistance being analog assistance.

39. The apparatus of claim 38, wherein the support module further retransmits a delayed version

of an access terminal signal used by the mobile device.

40. The apparatus of claim 38, further including:
an examination module that monitors a downlink assignment channel; and
a verification module that determines a start time of an uplink transmission for the mobile

device based upon the monitored downlink assignment channel.

41. The apparatus of claim 38, further including:
a detection module that monitors an uplink communication of the mobile device; and

an emission module that transmits a scaled version of the uplink communication.
42. The apparatus of claim 41, wherein monitoring and transmission occur upon one band.

43. The apparatus of claim 38, further including a resolution module that determines a manner in
which to assist the mobile device, the assistance being used by the relay and conveyed through the

instruction.

44. The apparatus of claim 43, further including a decision module that selects a transmit power of

the relay, wherein the selected transmit power is used in determining the manner of assistance.

45. The apparatus of claim 38, wherein the relay is transparent to the mobile device and a related

base station.

46. The apparatus of claim 37, the provided assistance being digital assistance, and wherein
providing digital assistance further includes:

an intermediary module that intercepts a packet on a first communication from the mobile
device to a base station; and

a conveyance module that retransmits the packet.
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47. The apparatus of claim 37, further including:
a scan module that observes communication of the mobile device; and
an assessor module that analyzes a product of the observation, a result of the analysis being

used in making the identification.

48. At least one processor configured to assist communication of a mobile device, including:

a first module for identifying that the mobile device should be provided assistance based upon
monitored uplink and downlink information and a battery condition of the mobile device;

a second module for identifying whether a relay is at or near an edge of a cell; and

a third module for instructing, when the relay is at or near the edge of the cell, the relay to

provide assistance to the mobile device upon identifying that assistance should be provided.

49, A computer program product, including;
a computer-readable medium including:

a first set of codes for causing a computer to identify that a mobile device should be
provided assistance based upon monitored uplink and downlink information and a battery
condition of the mobile device;

a second set of codes for identifying whether a relay is at or near an edge of a cell; and

a third set of codes for causing the computer to instruct, when the relay is at or near
the edge of the cell, the relay to provide assistance to the mobile device upon identifying that

assistance should be provided.

50. An apparatus for assisting communication of a mobile device, including:

means for identifying that the mobile device should be provided assistance based upon
monitored uplink and downlink information;

means for identifying whether a relay is at or near an edge of a cell; and

means for instructing, when the relay is at or near the edge of the cell, the relay to provide

assistance to the mobile device upon identifying that assistance should be provided.



