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[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations vig transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications
between mobile devices and base stations may be established via single-input single-

output (SISO) systems, multiple-input single-output (MISO) systems, multiple-input



In peer-to-peer wireless network configurations.
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SUMMARY
[0008] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description

that is presented later.



di scl osure thereof, various aspects are described in
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[0012] Yet another aspect relates to an apparatus that facilitates dynamic load
balancing. The apparatus can comprise a random access module that transmits random
access preambles on a first uplink frequency. The apparatus can also include an AICH
evaluator that determines if an indicator received on an acquisition indicator channel
includes a command to transition frequencies. In addition, the apparatus can comprise a
frequency selector that switches uplink frequencies to a second frequency in response to
the command.

[0013] Still another aspect relates to a method that facilitates dynamically

resolving load imbalances in a communications system. The method can comprise



[0013] Still another aspect relates to a nmethod that
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[0020] FIG. 6 is an illustration of an example system that facilitates switching
uplink frequencies in a loaded frequency situation.

[0021] FIG. 7 is an illustration of an example system that facilitates dynamically
balancing uplink frequency load.

[0022] FIG. 8 is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0023] FIG. 9 is an illustration of an example system that facilitates dynamic
load balancing in wireless communications networks.

[0024] FIG. 10 is an illustration of an example system that facilitates dynamic

load balancing through frequency transitions in response to commands.



| oad bal ancing in wirel ess conmunicati ons networks.
[0024] FIG 10 is an illustration of an exanple system
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with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, 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, computing device, or other processing device connected to a

wireless modem. Moreover, various embodiments are described herein in connection
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OFDM, etc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named "3rd Generation Partnership Project” (3GPP). CDMA2000 and
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(TDD) system, forward link 118 and reverse link 120 can utilize a common frequency
band and forward link 124 and reverse link 126 can utilize a common frequency band.
[0032] Each group of antennas and/or the area in which they are designated to

communicate can be referred to as a sector of base station 102. For example, antenna
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can comprise a plurality of components associated with signal transmission and
reception (e.g., processors, modulators, multiplexers, demodulators, demultiplexers,
antennas, efc.), as will be appreciated by one skilled in the art.

[0034] As illustrated in Fig. 2, the base station 202 provides communication

coverage for a particular geographic area or cell 204. The term “cell” can refer to a base
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descrlptlon is for a system with sectorized cells. The terms “access point” and “base
station” is used generically for a fixed station that serves a sector as well as a fixed
station that serves a cell. The terms “terminal,” “user” and “user equipment” are used

29 ¢¢

interchangeably, and the terms “sector,” “access point” and “base station” are also used

interchangeably. A serving access point/sector is an access point/ sector with which a
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206 to switch to another frequency. [0036] The
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[0039] According to an example, downlink and uplink frequencies can be paired
together in frequency division duplex (FDD) systems. A particular downlink frequency,
f1, is paired with a particular uplink frequency, f1’, for instance. In certain radio
resource control (RRC) states (e.g., CELL PCH, CELL FACH, etc.), user equipment
or mobile devices can select a particular carrier in accordance with a cell reselection
mechanism configured by a network (e.g., UMTS Terrestrial Radio Access Network
(UTRAN)). Accordingly, situations can arise where multiple mobile devices or UEs
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mobile devices on frequency f1° and receive preambles for one or two mobile devices
on another frequency. From this the load evaluator 306 can ascertain that frequency 1’
is heavily loaded relative to the other frequency. Accordingly, the load evaluator 306,
in one aspect, can determine load on a frequency through an analysis of number of users
on a particular frequency relative to another frequency. In addition, the load evaluator
306 can evaluate a load on a frequency in relation to a total number of users connected

to the base station 302.
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[0046] Moreover, although not shown, it is to be appreciated that the base
station 302 can include memory that retains instructions with respect to evaluating load,
developing balancing solutions, signaling transition commands, and the like. In
addition, the mobile device 304 can also include a memory that retains instructions
related to implementing random access procedures (e.g., sending random access

preambles), identifying frequency transition commands, transition frequencies, etc.
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frequency cor?e?s%onils to the load of that frequency. At reference numeral 406, an
AICH/E-AICH payload is generated. In accordance with an aspect, the payload can be
generated based upon a balancing scheme. Pursuant to an illustration, the payload can
be generated to command a subset of terminals to transition to an under loaded
frequency to correct a load imbalance on a heavily utilized frequency. The AICH/E-

AICH payload can include an AICH value that indicates a negative acknowledgement
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Inference can also refer to techniques employed for composing higher-level events from

a set of events and/or data. Such inference results in the construction of new events or

actions from a set of observed events and/or stored event data, whether or not the events

are correlated in close temporal proximity, and whether the events and data come from

one or several event and data sources.
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via the channel. Memory 608 can additionally store protocols and/or algorithms
associated with estimating and/or utilizing a channel (e.g., performance based, capacity
based, etc.). Further, memory 608 can retain prioritized bit rates, maximum bit rates,
queue sizes, etc., related to one or more bearers serviced by the mobile device 600.

[0054] It will be appreciated that the data store (e.g., memory 608) described

herein can be either volatile memory or nonvolatile memory, or can include both
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[0056] Fig. 7 is an illustration of a system 700 that can facilitate
communications associated with a mobile device in a wireless communication system in
accordance with an aspect of the disclosed subject matter. The system 700 comprises a
base station 702 (e.g., access point, ...) with a receiver 710 that receives signal(s) from
one or more mobile devices 704 through a plurality of receive antennas 706, and a

transmitter 724 that transmits to the one or more mobile devices 704 through a transmit
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[0067] A processor 870 can periodically determine which precoding matrix to

utilize as discussed above. Further, processor 870 can formulate a reverse link message
comprising a matrix index portion and a rank value portion.

[0068] 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 be processed by a TX data processor 838, which also receives traffic data
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a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment 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, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.

[0073] For a software implementation, the techniques described herein can be

implemented with modules (e.g., procedures, functions, and so on) that perform the
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functional blocks that represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 1000 includes a logical grouping 1002 of
electrical components that can act in conjunction. For instance, logical grouping 1002
can include an electrical component for connecting to a base station on a downlink
frequency paired to an uplink frequency 1004. Further, logical grouping 1002 can
comprise an electrical component for sending a random access preamble on the uplink
frequency 1006. Moreover, logical grouping 1002 can comprise an electrical
component receiving an indicator that includes a command to switch uplink frequencies

1008. Further, logical grouping 1002 can include an electrical component for
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migerehxewnhout departlng 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.

[0080] What has been described above includes examples of one or more

embodiments. It is, of course, not possible to describe every conceivable combination
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descri bed aspects and/ or enbodi nents as
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plural is contenplated unless limtation to the

singular is explicitly stated. Additionally, all or a
portion of any aspect and/or gnbodi nent may be

utilized with all or a portion of any other aspect

and/ or enbodi ment, unl ess stated otherw se. [0080]
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5. The method of claim 1, determining the load imbalance comprises ascertaining

whether a first frequency is more loaded relative to a second frequency.
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in part on signaling fromone or nore nDbiIe devi ces;
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10. The apparatus of claim 6, wherein the AICH module signals the indicator on at

least one of an acquisition indicator channel or an enhanced acquisition indicator

channel.

11. An apparatus that facilitates dynamic load balancing, comprising:

a random access module that transmits random access preambles on a first
uplink frequency;

an AICH evaluator that determines if an indicator received on an acquisition
indicator channel includes a command to transition frequencies; and

a frequency selector that switches uplink frequencies to a second frequency in

response to the command.



14. The apparatus of claim1l, wherein the second

frequency is pre-configured. 15. The apparatus of
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to a downlink frequency enpl oyed to receive

transm ssions. 16. A nethod that facilitates

dynam cally resol ving | oad iggalances in a

comuni cations system conprising: sending a random

access preanble on a first uplink frequency; receiving
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uplink frequency in response to the indicator. 17. The
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to the downlink frequency. 19. The nethod of cl ai m 16,
initiating random access procedures on the second
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second frequency is pre-configured.

15. The apparatus of claim 11, wherein the second frequency is not paired to a

downlink frequency employed to receive transmissions.

16. A method that facilitates dynamically resolving load imbalances in a
communications system, comprising:

sending a random access preamble on a first uplink frequency;

receiving an indicator on an acquisition indicator channel, the indicator includes
a command to transition to a different uplink frequency; and

switching to a second uplink frequency in response to the indicator.

17. The method of claim 16, further comprising connecting to a base station on a

downlink frequency that is paired to the first uplink frequency.

18. The method of claim 17, wherein the second uplink frequency is not paired to

the downlink frequency.

19.  The method of claim 16, initiating random access procedures on the second

frequency.

20. The method of claim 16, wherein the second frequency is pre-configured.



