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[0002] The follow ng description relates generally to
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rocessi ng power in nobile devices such as cellular

EbAdHR0 SEECGIR Aln DENTId s @SN, didled ma O @aber 26, 2005, both
Wik REENRLK A AR B St RRcSYSt ens.  Such systens
otypﬁl:l:a[%?i/ alf%&not as eggéfly u(r:Jdat ed as the cellular
devi ces that comuni cate there over. As nobile device
capabi lities expand, it gapegaNpcult to maintain
an older wireless network systemin a manner that
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| ce capahidjties. 4 pi i, L el -
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ypi cal base station can sinultaneously transmt
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et PRI R RSIPLS ARSI SCQRPHTIFEIS: WiRiGHS PPRmumIcation devices
hERVEIRAR MARr @hd hdaé pORESuISh dkdRRL GRBt Bhsumer needs and to

improve portability and convenience. The increase in processing power in mobile

devices such as cellular telephones has led to an increase in demands on wireless
network transmission systems. Such systems typically are not as easily updated as the
cellular devices that communicate there over. As mobile device capabilities expand, it
can be difficult to maintain an older wireless network system in a manner that facilitates
fully exploiting new and improved wireless device capabilities.

[0004] A typical wireless communication network (e.g., employing frequency,
time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile (e.g., wireless) terminals that can transmit and
receive data within the coverage area. A typical base station can simultaneously
transmit multiple data streams for broadcast, multicast, and/or unicast services, wherein

a data stream is a stream of data that can be of independent reception interest to a



interested in receiving one, nore than one or all the
data streans carried by the conposite stream
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base station or another nobile termnal. Such
conmuni cati on between base station and nobile term na
or between nobile term nals can be degraded due to
channel variations and/or interference power
variations. Accordingly, a need in the art exists for
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[0007] The unified technologies described herein facilitate providing a
symmetrical MAC and backhaul support with in-band wireless capability. Moreover,
the subject innovation facilitates deploying the network in a flexible manner. The
methods described in this invention allow the performance to adapt according to the
deployment, thus providing good efficiency if the deployment is planned or semi-
planned, and providing adequate robustness if the network is unplanned. That is,

various aspects described herein permit a network to be deployed using a planned



such as may be utilized for a W-Fi network
depl oynent), or a conbination of the twd. Stil

w0 eoovksrisor e, ot her aspects relate to support i POI/NANEE060262
with varied transm ssion power |evels and achieving
inter-cell fairness with regard to resource
al l ocation, which aspects arc not adequately supported
by W-Fi or cellular systens. [0008] For exanpl e,
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aspect, a RUM sendlng node may Indicate Its gree
d&ﬁ§§ﬁ§&#@ﬁb€mﬁV’ ple@vcati ng a nunber of channels for

[#4uogh the RUI-&RPpk gﬁxer t?tst R lbé\II &b RlesRb1a (RRT) may be

channel s (in general e cou I esour ces,
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1ﬂdq.9at§1§3a TUmBEr of channels for which the RUM applies, such that the number of
channels (in general, these could be resources, frequency sub-carriers and/or time slots)
is indicative of the degree of disadvantage. If the degree of disadvantage is reduced in
response to the RUM, then the number of channels for which the RUM is sent may be
reduced for a subsequent RUM transmission. If the degree of disadvantage is not
reduced, then the number of channels for which the RUM applies may be increased for

a subsequent RUM transmission.



a subsequent RUMtransmssion. |00 Q A RUM may be sent
at a constant power spectral density (PSD), and a
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density and/or received power of the RUMto estimate a
radi o frequency (RF) channel gain between itself and
the RUM sendi ng node to determ ne whether it wll
cause interference at the sending node (e.g., above a
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nadeght ed RUM to one or nore second nodes. [0013]
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message (RUM) at a first node, said RUM indicating that a first predetermined

threshold has been met or exceeded; a weighting module that weights the RUM with a
value that indicates a degree to which a second predetermined threshold has been met or
exceeded; and a transmitting module that sends the weighted RUM to one or more
second nodes.

[0013] Another aspect relates to an apparatus for wireless communication,
comprising: means for generating a resource utilization message (RUM) at a first node,
said RUM indicating that a first predetermined threshold has been met or exceeded,

means for weighting the RUM with a value that indicates a degree to which a second



said RUMindicating that a first predeterm ned
threshol d has been net or exceeded; neans for
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to which a secondpredeterm ned threshold has been net
or exceeded; and neans for transmtting the weighted
RUM to one or nore second nodes. [0014] Yet another
aspect relates to a nmachi ne-readabl e medi um conpri si ng
instructions for wireless comgni cati on, wherein the
i nstructions upon execution cause the machine to:
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017] FIG. 1 illustrates a wireless communication system with multiple base
stations and multiplc terminals, such as may be utilized in conjunction with onc or morc
aspects.
[0018] FIG. 2 is an illustration of a methodology for performing weighted fair
sharing of a wireless channel using resource utilization masks/messages (RUMs), in
accordance with one or more aspects described herein.
[0019] FIG. 3 illustrates a sequence of request-grant events that can facilitate

resource allocation, in accordance with one or more aspects described herein.



resource allocation, in accordance with one or nore
aspects described herein.[0020J FJG 4 is an
WO kdoassriai i on of several topol ogies that facilPCEHUS2006/060262
under st andi ng of request-grant schenes, in accordance
wi th various aspects. [0021] FIG 5 illustrates a
nmet hodol ogy for managi ng interference by enpl oying a
resource utilization nmessage (RUM that is transmtted
at a constant power spectral density (PSD), in
accordance with one or nore aspects presented herein.
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[0029] FIG. 13 is an illustration of a methodology for responding to one or more
rcccived RxRUMs, in accordance with onc or morc aspccts.

[0030] FIG. 14 is an illustration of a wireless network environment that can be
employed in conjunction with the various systems and methods described herein.

[0031] FIG. 15 is an illustration of an apparatus that facilitates wireless data
communication, in accordance with various aspects.

[0032] FIG. 16 is an illustration of an apparatus that facilitates wireless
communication using resource utilization messages (RUMs), in accordance with one or

more aspects.



communi cation using resource utilization nessages
(RUMs), in accordance with one or nore aspects. 10033J
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facilitates generating a resource utilization nessage
(RUM and weighting the RUMto indicate a | evel of

di sadvantage, in-accordance with various aspects.
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components may communicate by way of local and/or remote processes such as'in

accordancc with a signal having onc or morc data packets (e.g., data from onc
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).
Additionally, components of systems described herein may be rearranged and/or
complemented by additional components in order to facilitate achieving the various
aspects, goals, advantages, efc., described with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as will be appreciated by one skilled in

the art.



preci se configurations set forth in a given figure, as
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connection with a subscriber station. A subscriber

station can also be called a system a subscriber

unit, nobile station, nobile, renote station, renote

term nal, access termnal, user term nal, user agent,

a user device, or user equipngnt. A subscriber station

may be a cellular tel ephone, a cordless telephone a
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and associated receiver chain, as well as at least one transmit antenna and associated

transmit chain. Moreover, each node may comprise one or more processors to execute
software code for performing any and all of the methods and/or protocols described
herein, as well as memory for storing data and/or computer-executable instructions
associated with the various methods and/or protocols described herein.

[0040] Referring now to Fig. 1, a wireless network communication system 100

is iltustrated in accordance with various aspects presented herein. System 100 can



associ ated with the various nethods and/or protocols

descri bed herein. [0040] Referring nowto Fig. 1, a
WawReesdd0 net wor K communi cati on system 100 i s PCT/US2006/060262

illustrated in accordance with various aspects

presented herein. System 100 canconprise a plurality

of nodes, such as one or nore base stations 102 (e.g.,

cellular, W- Fi or ad hoc, . ..) in one or nore

sectors that receive, transmbp, repeat, etc., wreless

comuni cation signals to each other and/or to one or

nore ot her nodes, such as access termnals 104. Each
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conaelia h@%@er b Ro@ H#R% nbfctheless experience excessive interference that

causes its signal-to-interference noise (SINR) levels to be unacceptable. In order to

mitigate undesirably low SINR, resource utilization messages (RUMSs) may be utilized,
which can be receiver-side (RxRUM) and/or transmitter-side (TxRUM). An RxRUM
may be broadcast by a receiver when interference levels on the receiver’s desired

channels exceed a predetermined threshold level. The RxRUM may contain a list of



mtigate undesirably low SINR, resource utilization
nmessages (RUMs) may be utilized, which can be
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An RXRUM may be broadcast by a receiver when
interference levels on the receiver's desired channels
exceed a predeterm ned threshold I evel. The RxRUM may
contain a list ofgranted channels upon which the
recei ver desires reduced interference, as well as node
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on the RxRUMs the transmitter has heard, the transmitter believes it has the most valid
claim to bandwidth. The TxRUM can carry information about the weight of the
transmitter node, which can be used by neighboring nodes to calculate their respective

shares of resources. Additionally, the TxRUM may be sent out at a PSD or transmit

power that proportional to a power level at which data is transmitted. It will be



on the RXRUMs the transmitter has heard, the

transmtter believes it has the nost valid claimto
whawdesdeh. The TXRUM can carry informati on abpCik/Us1966/060262

wei ght of the transm tter node, which can be used by

nei ghbori ng nodes to calculate their respective shares

of resources. Additionally, the TxRUM may be sent out

at a PSD or transmt power that proportional to a

power |evel at which data is giransmtted. It wll

beappr eci at ed that the TxRUM need not be transmtted
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function
R values, then the receiver may choose to set the weight based on the most

target

disadvantaged flow. For example:

RJ

RJ’
RxRUM Weight = Q(max {J‘;’D
actual
where j is the flow index at the receiver. Other options, such as basing the weight on
the sum of the flow throughput, may be performed as well. Notc that the functional
forms used for the weights in the above description are purely for illustration. The

weight may be calculated in a variety of different manners and using different metrics



fornms used for the weights in the above description
are purely for illustration. The wei ght nay be
w@adocisased in a variety of different manners BOTUSE061¢0262
di fferent netricsthan throughputs. According to a
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hears a TXRUM only from transmitters that it is serving, then it may decide to make a
grant. If the receiver has heard TXRUMs from its own transmitter as well as from a
transmitter that it is not serving, then two outcomes are possible. For instance, if a
running average of the transmission rate is at least Riarget, then the receiver does not

grant (e.g., it forces its transmitter to be quiet). Otherwise the receiver grants with



transmtter that it is not serving, then two outcones
are possible. For instance, if a running average of

W@ b@70samEn ssion rate is at | east Rtarget, theeT/ukm06/060262
recei ver does not grant (e.g., it forces its
transmtter to be quiet). Qtherw se the receiver
grants withprobability defined as 1.0 / (sum TxRUVs
heard). If the transmtter has been granted, the
transmtter transmts a data fyane that can be
received by the recei ver. Upon a successful
transm ssi on, transmtter and receiver update th
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slot. The AP then sends a grant to the AT. Upon
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aspects descri bed herein.
%%g%ﬁgt?%éﬁm&%a ?(%rr?ﬁgr%haﬁs be made regardi ng a nunber
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channel s may be selected to achieve.the
for mstance, need associated Erh a given amount of glata todbe transmltted interference

experienced at the node, or any other suitable parameter (e.g., latency, data rate, spectral -
efficiency, efc.) At 204, one or more channels may be selected to achieve the desired
number of channels. Channel selection may be performed with a preference for
available channels. For instance, channels that are known to have been available in a
preceding transmission period may be selected before channels that were occupied in

the preceding transmission period. At 206, a request for the selected channel(s) may be



nunber of channels. Channel selection may be perforned
wth a preference for avail abl e channels. For

w0 p®vasiae) channel s that are known to have beePCT/US2006/060262
avai l able in a preceding transm ssion period my be
sel ected before channels that were occupied in the
precedi ng transm ssion period. At 206, a request for
the sel ected channel (s) may betransm tted. The request
may conprise a bitmask of preferred channel s over
which a transmtter (e.g. , a transmtting node ...)
intends to transmt data, and may be sent from
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channel s.
[0055] According to a related aspect, a sequence of events 304 can comprise a

request that is sent from a transmitter to a receiver. The request can include a list of
channels over which the transmitter would like to transmit data to the receiver. The
receiver may then send a grant message to the transmitter, which indicates all or a

subset of the desired channels have been granted. The transmitter may then transmit a



[ 0055] According to a related aspect, a sequence of
events 304 can conprise a request that is sent froma
WO e@n®mittd er to a receiver. The request can i nPCTIUS2086/060262
list of channels over which the transmtter would |ike
to transmt data to the receiver. The receiver may
then send a grant nessage to the transmtter, which
indicates all or a subset of the desired channels have
been granted. The transmitter 1gay then transmt apil ot
nessage to the receiver, upon receipt of which the
qﬁ&euygr ga¥htransn1t rate jnformation back to the
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event that there gre i nsuf ficient channel’s, Phe
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coptention for the additional channe are
ofein, pge thareof Ry seming) SxRMNhitechraounsedhe gottentidrefor the
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endowed with authority to avoid channels exhibiting
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nggyferenacHevals durdng 4 trewst ©cémtitransmission. In the cvent that the grantcd
channels are insufficient, the receiver may add channels (e.g., up to the transmitter’s fair
share) by sending one or more RxRUMS. The transmitter’s fair share of channels can
be determined by, for instance, evaluating the number and weights of neighboring
nodes, in view of TXRUMs that have been heard (e.g., received).

[0059] When transmitting, the transmitter may send data over the all or a subset
of channels granted in the grant message. The transmitter may reduce transmission

power on some or all channels upon hearing an RxRUM. In the event that the



share) by sending one or nore RxRUMs. The

transmtter's fair share of channels can be determ ned
wh 2007081140 nst ance, eval uati ng the nunber and WeCTHHS206660262

nei ghbori ng nodes, in view of TxXRUVs that have been

heard {e.g.,, received). [0059] Wen transmtting, the

transmtter may send data over the all or a subset of

channel s granted in the grant nessage. The transmtter

may reduce transm ssion powerigon sone or all channels
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the middle link (C-D) interferes with both outer links (A-B and E-F), while the outer
links do not interfere with each other. The RUMs may be simulated, according to this

example, such that the range of a RUM is two nodes. The third topology 406 comprises
three links on the right hand side (C-D, E-F, and G-H) that interfere with each other and
can hear each other’s RUMs. T he single link (A-B) on the left side only interferes with
the link (C-D).



RUM from every other node. The second topol ogy 404 has
three links in a chain, and the mddle link (C D)

WO paogofases with both outer |inks (A-B and E- RrCT/ARI00€060262
the outer links do not interfere with each other. The
RUMsE may be sinul ated, according to this exanple, such
that the range of a RUMis two nodes. The third
t opol ogy 406 conprises three links on the right hand
side (CG-D, E-F, and GH) thatj7interfere with each
ot her and can hear each other's RUMs. T he si ngl e Iink
(A-B) on the left side only interferes with the |i
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bgl t%ﬁqptl(gﬁﬂgc‘ B ddoGfbeRRBEtion message (RUM) that is transmitted at a constant
power spectral density (PSD), in accordance with one or more aspects presented herein.
Request messages, grant messages, and transmissions may be power controlled:
however, a node may nonetheless experience excessive interference that causes its
signal-to-interference noise ratio (SINR) levels to be unacceptable. In order to mitigate
undesirably low SINR, RUMs may be utilized, which can be receiver-side (RxRUM)
and/or transmitter-side (TXRUM). A RxRUM may be broadcast by a receiver when

interference levels on the receiver’s desired channels exceed a predetermined threshold



[ 0065] For exanple, in ad hoc deploynent of wreless
nodes, a carrier-tointerference ratio (C/1) may be
wapaessrably | ow at some nodes, which can hi ndB€T/US2006/060262

successful transmssion. It will be appreciated that
interference levels enployed to calculate C1 may
conprise noise, such that CI1 may simlarly be
expressed as C/ (1 +N), where N is noise. In such cases,
a receiver nmay manage interfergnce by requesting that
ot her nodes in the vicinity either reduce their
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when compared at 510), then the second node can utilize the RF distance information to

predict a magnitude of interference that will be caused at the first node and that is
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802.11 family uses a MAC that is based on carrier sense multiple access (CSMA).

CSMA, fundamentally, is a “listen-before-transmit” approach wherein a node intending
to transmit has to first “listen” to the medium, determine that it is idle, and then follow a
backoff protocol prior to transmission. A carrier sense MAC may lead to poor

utilization, limited fairness control, and susceptibility to hidden and exposed nodes. In



when it wants interfering transmtters to backoff, a
TXRUM may sent by a transmtter to let its intended
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that is indicative of the degree of di sadvant age of
the receiver in serving its transmtter
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and grants may be sent on Z.weontrol channel which has

a very lowreuse factor (e.g., 1/4 or smaller) to

ensure that interference inpact on the control
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whenever the actual throughput falls below the target throughput, the weight is

generated and transmitted.

[0070] A transmitter can “hear” an RxRUM if it can decode the RxRUM
message. A transmitter may optionally ignore the RXRUM message if it estimates that
the interference it will cause at the RXRUM sender is below a RUM rejection threshold
(RRT). In the instant MAC design, Rx/Tx RUMs, requests and grants may be sent on a
control channel which has a very low reuse factor (e.g., 1/4 or smaller) to ensure that
interference impact on the control information is low. A transmitter may analyze the set
of RXRUMs that is has heard, and, if an RxRUM heard from its intended receiver is the
highcst-wecight RxRUM, the transmitter may scnd a request with a TxRUM indicating



TXRUM handling of nmultiple RxRUMs of equal weight,

handling of multiple TXRUVMs, requests, etc., are
waele®eostied in greater detail with regard to FiRBGI/US20861050262

7, below. Setting the RXRUM wei ght and the

correspondi ng actions at the transmtter permts a

determnistic resolution of contention, and thereby

i mproved utilization of the shared nmedi um and wei ght ed

fair sharing through the settijng of the RST. In

addition to setting the RST, which controls the
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utilized to trigger a transition into collision avoidance mode to improve throughput
(e.g., over that which may be achieved using simultaneous transmission mode).
According to other features, RSTs may be different for different users (e.g., users may

subscribe to different levels of service associated with different RSTs, ...)
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the transmitter may proceed to sort the RXRUMs based on weights associated therewith.
At 616, a determination may be made regarding whether the RxRUM received from the
transmitter’s own receiver has a highest weight (e.g., a greatest level of disadvantage) of
all the received RxRUMs. If so, then at 618, the transmitter may send both a TxRUM
and a request to transmit. If the determination at 616 is negative, then at 620, the

transmitter may refrain from transmitting the TXRUM as well as the request. Ina



one or nore other RxRUMs and all are of equal weight,

then the transmtter may send a TXRUM and request with
wee@bamitki ty 1/ N, where N is the nunber of RxRRIVEUS2006/060262

havi ng the hi ghest weight. In one aspect, the |ogic of

Fig. 6 may be applied wthout any TxRUMs, but rather

only requests. That is, the R<kRUVMs control whether a

node can send a request for a particular resource or

not. [0076] "D sadvantage," am used herein, may be

determ ned as a function of, for instance, a ratio of

a target value to an actual value for_ a given node.
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B. Upon the comparison, several actions may be taken by transmitter C.
[0078] For instance, upon a determination that transmitter C is experiencing a
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from transmitting a request to transmit. Additionally or alternatively, transmitter C may
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a TxXRUM from a transmitter that the receiver does not serve, then at 714, a
determination may be made regarding whether a running average of the transmission
rate is greater than or equal to Riaer. If the running average of the transmission rate is
greater than or equal to Riaget, then at 716, the receiver may refrain from granting the
requested resources. If not, then at 718, the receiver may send a grant with a probability

of 1/N, where N is a number of TxRUMSs received. In another aspect, TXxRUMSs may
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the transmitter’s own receiver, then it may decide to transmit. If not, the transmitter

}

may refrain from transmitting.

[0084] A TxRUM is sent out by the transmitter to announce an impending
transmission, and has two purposes. First, the TxRUM lets a receiver know that its
RxRUM won the local contention, so it may go schedule a transmission. Second, the

TxRUM informs other neighboring receivers of impending interference. When a



RXRUM won the | ocal contention, so it may go schedul e
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S Qgequent RUM is transmitted may be adjusted, at 810. For instance, if the node’s

QoS did not improve or worsened, then the number of channels for which a subsequent
RUM is transmitted may be increased at 810 to improve the level of service received at
the node. If the node’s QoS has improved, then at 810 the number of channels for
which a subsequent RUM is transmitted may be reduced to conserve resources. The
method may revert to 806 for further iterations of RUM transmission, service

evaluation, and channel number adjustment. The decision on whether to increase or



whi ch a subsequent RUMis transmtted may be reduced
to conserve resources. The nethod may revert to 806
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and permit the requesting node to successfully transmit the packet. However, often this
mechanism results in a large number of nodes that are turned off unnecessarily.
Furthermore, nodes may send RTS and CTS at full power over the entire bandwidth. If
some nodes had higher power than others, then the range for RTS and CTS for different
nodes could be different. Thus, a low power node that ;nay be interfered with strongly
by a high power node may be unable to shut off the high power node through RTS/CTS,

because the high power node would be out-of-range for the low power node. In such a

1



some nodes had hi gher power than others, then the

range for RTS and CTS for different nodes could be
walepdo7esami . Thus, a | ow power node that nmay bePCT/US2006/060262
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IA = hest * y 27,

where 1, is the interference caused by node A at node B.
[0092] According to an example, consider a system where maximum
transmission power, M, is determined to be 2 Watts, and minimum transmission

bandwidth is 5 MHz, then a maximum PSD is 2 Watts/5 MHz, or 0.4 W/MHz. Suppose



[0092] According to an exanpl e, consider a system

where maxi numtransm ssion power, M is determned to
wWhe002/0MAsd s, and m ni num transm ssi on bandw dt PCT/ES206/060262

MHz, then a maximum PSD is 2 Watts/5 MHz, or 0.4
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transmission radius of 107. Thus, the first node may be positioned up to 10 times

further away from the second node than the second node typically transmits or receives,
but may still be capable of interfering with the second node because of its higher
transmission power. In such a case, the second node may boost its transmit PSD during
RxRUM transmission to ensure that the first node receives the RxRUM. For example,

the second node may transmit the RxRUM at a maximum allowable PSD, which may be



but may still be capable of interfering with the
second node because of its higher transm ssion power.

w0 poogishi4@ case, the second node may boost it SPCT/HSENG/060262
PSD during RXRUM transm ssion to ensure that the first
node receives the RkRUM For exanple, the second node
may transmt the RXRUM at a maxi num al | owabl e PSD,
whi ch nay bepredefined for a given network. The first
node may then perform method 1800 and deternine
whet her or not to transmt, as described above. [0095]
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the RUM at 1108 may remove interference related to an interference-over-thermal
(10T) ratio that is greater than a predefined value, Q, which is measured in decibels,

over thermal noise N, which is measured in dBrn/Hz (e. g., such that the

metric 2 €2+ N;). Inorder to assure that all substantial potential interferers are silent,

RRT may be set such that RRT =Q + N,,. It is to be noted that the task of determining
if the RRT threshold would be met or not is undertaken by the RxRUM receiving node



RRT may be set such that RRT = W+ NO . It is to be
noted that the task of determining if the RRT

wa boogssiakad woul d be nmet or not is undertaken bRCT/g2006/060262
RxRUM r ecei vi ng nodeonly when the advertised wei ght on
the RUMindicates that the RUM sender has a greater
degree of disadvantage than the RUM recipient. [0097]
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e GANAE 1.0R4i8bn bP@ielsebotld node. At 1306, the condition of the second node

may be compared to the condition of the first node. The comparison may permit a

determination of whether to transmit data, at 1308.

[00100] For instance, if the comparison indicates that the condition of the first
node is better than that of the second node, then the first node may refrain from sending
data (e.g., to back off and permit the more disadvantage second node to communicate

more effectively). Additionally or alternatively, if the condition of the first node is



node is better than that of the second node, then the
first node may refrain fromsending data (e.g. , to
whawkosfiio and permt the nore di sadvant age secPClUSZHI€060262

to communi cate nore effectively). Additionally or

alternatively, if the condition of the first node
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future. By contrast, C wou process t
WP Crigrtionapd shouldbasshed léQﬂJ expeditiously as it may not keep winning in the

future. By contrast, C would process the RUMSs and conclude that it cannot request.
However, it may let D know that even though it cannot be scheduled currently, it has

data to send and D should persist in sending RxRUMs. For example, if D does not hear

any requests, it may erroneously conclude that none of its transmitters have any data to

send and may stop sending RxRUMSs. To prevent this, C sends a “request” with an



However, it may let D know that even though it cannot
be schedul ed currently, it has data to send and D
wa bmabostiper si st i n sendi ng RKRUMs. For exanpl ePCT/11S2006/060262
Ddoes not hear any requests, it may erroneously
conclude that none of its transmtters have any data
to send and may stop sending RxRUVs. To prevent this,
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[00105] TMTR 1420 receives and converts the stream of symbols into one or
more analog signals and further conditions (e.g., amplifies, filters, and frequency
upconverts) the analog signals to generate a downlink signal suitable for transmission
over the wireless channel. The downlink signal is then transmitted through an antenna

1425 to the terminals. At terminal 1430, an antenna 1435 receives the downlink signal



[ 00105] TMIR 1420 receives and converts the stream of
synbols into one or nore anal og signals and further
weondiositans (e.g., anplifies, filters, and fr ePCEN8Y006/060262
upconverts) the anal og signals to generate a downli nk
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[00109] For a multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA,
ete.), multiple terminals can transmit concurrently on the uplink. For such a system, the

pilot subbands may be shared among different terminals. The channel estimation
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shown) that store program codes and data. Processors
wa2®o/0smdo 1450 can al so perform conput ati ons tPRPCTHES1006060262

frequency and inpul se response estimates for the

uplink and downlink, respectively. [00109] For a

mul ti pl e-access system (e.g., FDVA, OFDVA, CDVA, TDMA,

etc.), nmultiple termnals can transmt concurrently on

the uplink. For such a systergs the pilot subbands nay

be shared anong different term nals. The channe

estimationtechnj ques may be used in ca ses where

teghpigpessgy Bp Hecd igrcagas e thamilot Seihsnds fra canh rqr@mal Span the
exﬁﬁ@ ro@Efa'ﬁQ %%W(ﬂo@ﬁﬁ%ﬂ Rlc¥p e BRbaHE redéél? Raffa pAGIESbband

Such™a pilot sub structure woul desirable to
statee e ¢ §o deriabin v@béalﬂfreﬂmn%aiévﬁrﬁ@ fersaph temminal. The

tdcRRNE CUR S BRSI bR GRay L ﬁﬁﬂieﬁ{@ﬂte@ @%r L ARLEIRRER Y example these

various nmeans. For exanple, these techniques may
tochpilqueemee de implemctiedria ha@bﬂfqrmp&wam, opa @embmapn élr:prcof Fora
¥ S
bRt IR BBl SR U L b P DR e
impleiented vation one pemappinndzetiionsepdis ibfegrated eigeuts €4.SICs), digital

s%h{tlcgilf‘o%esésérp‘ﬁbgﬁ%r d%étg Sslhgﬁlml gv'gof}:lggéenéé) ?%@ﬁ@ﬂsﬁ%&rammab le
lqgiodeacas{BLBs), ﬁ@uctpmgmrmmme Bh@s)rayh (ERGAR), pyrcaswvey lcentrollers,
rfifbres BB it R R Qe il Myl HiRa g pyn the
fllﬂ&tlbﬁb di&sngenblohrém ped t@nbinhfien fhersolf WWith sefsedre p@tplementation

e rrblnatl nth eof f

ot L PR (Can T CRis e it G it tag fug functions

déstribtd DEBIn. N HOVAIRY cddBd mayetidf o1 i eefdorg uhRRASd executed by

descrl bed ?%\’ﬁf&{] The software codes may be stored in
heawerspsarsil Mk ut ed by the processors 1490 and

[(ﬂ(ﬂ5 01 [ OO¥LPh sb@ware 1&@iérﬁéftﬁ1ddrﬂ{eet€aﬁh@lés%scﬁﬁéﬁ herem may be
techni ques, descri bed herein may npl emented with

iplgmeatsA yeihaodeleymeaps @c%dlarpé%dur% ﬁ&@%@ ang g oupthghperform
e hotRAN I dREATH Befdi CThOBSH RS ehi ReHaPEE Sibfed tAMEemory units and

software codes may be stored in nenory units and
exSeEtdtRIPTReSHRTE C d 9§ BResNOTY @it Fadtbb S/ ngi P gy Vthin the processor or
e TR EREAE Bebtdol i vi1eh PALRGESE e c%&ns&eﬁh@a{tﬂ%'l L g‘l&?to the

processor, In V\:h ch case It can be conmuni cat (Y}
pwa&sbevlat\@mhempamws kpowhdn therarbus neans as is knovvn

e ar ] r R
S, Poborhdntiee AR PHERRR frorielBon MRHER P rba vt
rogiatd thioeste, pbwdbbcaamdmuhtatl theat mmdlléc fcmrtratnslattsng taly egmypeisc, for
L [ S f e mtter, .an .

oS, £ et YRR B B ORI 000, DR s o
m‘o«iulerfec SICIVINGE IMBY COMmPYise seecaiveeami/memaﬁbd iropleneeptddan a

i npl e
L NN T TP T w——
pmfdnfrmngbﬂgr ehdigticad netigts| mal camptises protessor dp ck Rt instructions

JJI‘ OCfESSOI' &hat executes instruyctions
for performing the various and respective actions.

[00112] Fig. 15 is an illustration of an apparatus 1500 that facilitates wireless
data communication, in accordance with various aspects. Apparatus 1500 is represented
as a series of interrelated functional blocks, which can represent functions implemented
by a processor, software, or combination thereof (e.g., firmware). For example,
apparatus 1500 may provide modules for performing various acts such as are described

above with regard to various figures. Apparatus 1500 comprises a module for



for perform ng the various and respective actions.

[00112] Fig. 15 is an illustration of an apparatus
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module for generating the RUM 1604 may then indicate such channels in the RUM. A

module for transmitting 1608 may then transmit the RUM.

[00115] Module for selecting resources 1606 may adjust a number of selected
resources for which subsequent a subsequent RUM is transmitted based on a
determination by module for determining 1602 that the level of received service has

improved in response to a previous RUM. For instance, in such a scenario, module for
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comprise any suitable functionality to carry out the various methods described herein.

[00118] Fig. 18 is an illustration of an apparatus 1800 that facilitates comparing

relative conditions at nodes in a wireless communication environment to determine
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5. The method of claim 1, wherein the degree to which the second predetermined
threshold is cxceeded is determined as a function of a ratio of a target valuc to an actual

value achieved at the node.
6. The method of claim 1, wherein weighting the RUM comprises computing a
ratio of a target value to an actual value achieved for all flows supported by the node,

and selecting the ratio with a value indicative of a greater degree of disadvantage.

7. The method of claim 1, wherein the node is employed in an access point.
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Oﬁ An apparatus for wreless comuni cation,
HEM9%i ng: means for generating a resource
utilization nmessage (RUM at a first node, said RUM

{sndi cALing Lhal Akl 74, iSRRI 08 plALERRsld didshold

represents a at least one of a level of interference over thermal noise (I0T), a data rate, a

carrier-to-interference ratio (C/I), a level of throughput, a level of spectral efficiency,

and a lcvel of latency.

14. The apparatus of claim 10, wherein the degree to which the second
predetermined threshold is exceeded is determined as a function of a ratio of a target

value to an actual value achieved at the node.



means for weighting the RUMw th a val ue that
i ndi cates a degree to which a second predeterm ned

wao booessiak@d has been nmet or exceeded; and nmeansPEDUS2006/060262
transmtting the weighted RUMto one or nore second
nodes. 20. The apparatus of claim 19, wherein the
first predeterm ned threshold and the second
predeterm ned threshold are substantially equal. 2 1.
The apparatus of claim 19, wharein the first
predeterm ned threshold represents at | east one of a
| evel of interference over thermal noise (1OT), a data

13 .at e The appgratus oI el 8y vRFEHCES %@egkam(g@?é le thg RYM ogypputes a

rattﬁrcﬁ'léqggg valfle l@éﬁ?&ctﬁ’eﬁ v%Rt%%‘i:ﬁ@kfe@f(fr'aﬂ' Wsu@ﬂﬂe@by the node,
level | at ency he apparatus of claiml

angh ml@tmgtth@r%@wﬁua pfﬁle,ie adieativised atmedrdszEe ‘éfrﬁr*@éié(ﬁlﬁtége
a at least one of a level of interference over thermnal
noise (10T), a data rate, a carrier-to-interference
1pat i @he @ppa)ratua of elath 16f Wbmcm@h patc isscthplgegd ifan access point.
spectral efficiency, and a |l evel of latency. 23. The
apparatus of claim19, wherein the degree to which the
1%ecofitiepppatetus ofithed 10hwbsicd! dieinode isowapleried i an access terminal.
determ ned as a function of a ratio of a target val ue
to an actual value achieved at the node.24. The
18ppaTat appabtuslofichnihd 0, whereel thetvabienmeagsarfitredwelught i ng
the RUM conputes a ratio of a target value to an
actual value achieved for all flows supported by the
190de Amapasahefor wig:1dsh eomatunicanioh coanprédinge 1 ndi cati ve

of a greater degree of disadyantage. 25. The.app tu .

of crens K5 eoRRanes A eRaran o e aas AP RER Bk, sid
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for wirel ess communication, wherein the |nstruct|ons

upon Tesees fRr temseEting theweighicdRéM 19:ongoF 8105 second nodes.
resource utilization nmessage (RUM at a first node,
said RUMindicating that a first_predeterni ned

20hr edihslapparasisisd sleirek?, heroie bedist pragstepningd threabpid and the
d 1to which a second
S%%otélgé)i]%&ré?ﬁérne res‘El(Eillaq'é1 1g’s%taé?)lglelerﬁgrrg‘t% or exceeded; and
send t he ME|ghted RUMto one or nore second nodes. 29.
2?‘ pr %% 5ra{1ﬁ%tf cta%' ]!9| Mtae&n riﬁjstepcféd&&%ﬂiéﬁ BRLIBR represents
he roc sor being configure generate a resourc
autcadstuozlatqf eicyrd ot wg@ﬁ(rmMovm ﬂ@nfaakmscrﬂ@’e" ), agtel AN carricr-to-

interference ratio (C/1), a level of throughput, a level of spectral efficiency, and a level

of latency.

22. The apparatus of claim 19, whercin the sccond predetermined threshold
represents a at least one of a level of interference over thermal noise (I0T), a data rate, a
carrier-to-interference ratio (C/I), a level of throughput, a level of spectral efficiency,

and a level of latency.

23. The apparatus of claim 19, wherein the degree to which the second
predetermined threshold is exceeded is determined as a function of a ratio of a target

value to an actual value achieved at the node.



indicating that a first predeterm ned threshold has
been nmet or exceeded; weight the RUMwith a val ue that
w0 pai7osK1eéEs a degree to which a second predet erP@TES2006/060262
t hreshol d has been net or exceeded; and send the
wei ghted RUMto one or nore second nodes.
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24. The apparatus of claim 19, wherein the means for weighting the RUM computes
aratio of a target value to an actual value achieved for all flows supported by the node,

and selecting the ratio with a value indicative of a greater degree of disadvantage.

25. The apparatus of claim 19, wherein the node is employed in an access point.
26. .The apparatus of claim 19, wherein the node is employed in an access terminal.
27. The apparatus of claim 19, wherein the value is a quantized value.

28. A machine-readable medium comprising instructions for wireless

communication, wherein the instructions upon execution cause the machine to:
generate a resource utilization message (RUM) at a first node, said RUM
indicating that a first predetermined threshold has been met or exceeded;
weight the RUM with a value that indicates a degree to which a second
predetermined threshold has been met or exceeded; and

send the weighted RUM to one or more second nodes.

29. A processor that facilitates wireless communication, the processor being
configured to:

gencratc a resource utilization message (RUM) at a first node, said RUM
indicating that a first predetermined threshold has been met or exceeded;

weight the RUM with a value that indicates a degree to which a second
predetermined threshold has been met or exceeded; and

scnd the weighted RUM to onc or morc sccond nodcs.



