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(57) ABSTRACT 

A system and method is provided for dynamic allocation of 
Multiple Input Multiple Output (MIMO) communication 
resources during a single communication. Various aspects of 
the present invention may comprise communicating informa 
tion using a first set of MIMO communication resources. 
While communicating the information, the system can deter 
mine, based on a monitored energy Supply, to continue com 
municating the information using a second set of MIMO 
communication resources different from the first set. The 
communication continues using the second set of MIMO 
communication resources. Another aspect of the present 
invention may comprise determining to continue communi 
cating the information using a second set of MIMO commu 
nication resources based on availability of communication 
resources of a second MIMO communication system receiv 
ing the communicated information. 

Determine 2" set of MIMO 
440 N. comm resources to allocate for communicating 2 

portion of information unit 

--- 
Allocate 2" set of MIMO 
comm resources for 2" 
portion communication 

Communicate 2" portion of 
info unit using allocated 2" 

set of MMO resources 
452 

A60 CONTINUE 

  

    

  

  

  



Patent Application Publication Jun. 21, 2012 Sheet 1 of 5 US 2012/O1571 11 A1 

100 

\ 40 
) 

data Serial to 
Parallel 

Converter 

Figure 1 

200 

\ 20 
\7 

230 

Channel De-interle MMO : 
Decoder 1caWe Demodulator 22O 

Figure 2 

    

  

    

  

  

  



Patent Application Publication Jun. 21, 2012 Sheet 2 of 5 US 2012/O1571 11 A1 

300 

Y 
30 

Determine 1 set of MIMO 
comm resources to allocate 

for communicating 1 
portion of information unit 

320 

Allocate 1* set of MIMO 
comm resources for 1 
portion communication 

330 

Determine 2" set of MIMO 
comm resources to allocate 

for communicating 2" 
portion of information unit 

340 

Aliocate 2" set of MIMO 
comm resources for2" 
portion communication 

CONTINUE 

Figure 3 

350 

360 

    

  

    

  

  



Patent Application Publication Jun. 21, 2012 Sheet 3 of 5 US 2012/O1571 11 A1 

400 

Y 
AO START 

Determine set of MIMO Determine 2" set of MIMO 
comm resources to allocate 420 comm resources to allocate 440 

for communicating 1 for communicating 2" 
portion of information unit portion of information unit 

Allocate 1" set of MIMO Allocate 2" set of MIMO 
430 ?yll comm resources for 1 450 comm resources for 2" 

portion Communication portion communication 

Communicate portion of Communicate 2" portion of 
432 info unit using allocated 1 452 info unit using allocated 2" 

set of MIMO resources set of MIMO resources 

434 y . . . st While comm'ing 1 460 CONTINUE 
-----. portion, monitor comm 

conditions 

436 

No Adjust comm Yes 
resource allocation? 

Figure 4 

      

  



Patent Application Publication Jun. 21, 2012 Sheet 4 of 5 

500 

y 

510 

Determining a plurality 
of portions of a unit of 

information 
55 

Determine a plurality of 
corresponding Sets of 
MIMO comm resources 

520 

Allocating each of the plurality of 
sets of MIMO comm resources to 

corresponding info units 
530 

Communicate 1 and 2" 
portions of info unit using 
allocated 1" and 2" sets of 
MMO resources 

CONTINUE 

Figure 5 

532 

560 

US 2012/O1571 11 A1 

  

  

    

  

    

  

    



Patent Application Publication Jun. 21, 2012 Sheet 5 of 5 US 2012/O1571 11 A1 

... ---------------------------------------------------------------------- - - - - - - -ar --------- 

Resource 
Info allocation 

module 

    

  



US 2012/O1571 11 A1 

DYNAMIC MIMO RESOURCE ALLOCATION 
DURING ASINGLE COMMUNICATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS/INCORPORATION BY 

REFERENCE 

0001. This patent application is a continuation of U.S. 
patent application Ser. No. 12/506,944 entitled “DYNAMIC 
MIMO RESOURCE ALLOCATION DURING ASINGLE 
COMMUNICATION', filed on Jul. 21, 2009, the contents of 
which are hereby incorporated in their entirety; which is a 
continuation of U.S. patent application Ser. No. 1 1/855.252, 
filed on Sep. 14, 2007, now U.S. Pat. No. 7.565,173, the 
contents of which are hereby incorporated in their entirety: 
which is a continuation of U.S. patent application Ser. No. 
11/092,383 filed on Mar. 29, 2005, now U.S. Pat. No. 7,299, 
070, the contents of which are hereby incorporated in their 
entirety, which makes reference to, claims priority of and 
claims benefit from U.S. Provisional Patent Application No. 
60/601,342, filed Aug. 13, 2004, the contents of which are 
hereby incorporated in their entirety. This patent application 
is related to U.S. patent application Ser. No. 1 1/092,194, filed 
Mar. 29, 2005, now U.S. Pat. No. 7,711,374; U.S. patent 
application Ser. No. 12/768,879, filed Apr. 28, 2010, entitled 
DYNAMIC RECONFIGURATION OF COMMUNICA 
TION RESOURCES IN A MULTI-TRANSCEIVER CON 
FIGURATION”; U.S. patent application Ser. No. 11/092, 
349, filed Mar. 29, 2005, now U.S. Pat. No. 7,440,777; U.S. 
patent application Ser. No. 12/250,119, filed Oct. 13, 2008, 
now U.S. Pat. No. 7,890,143; and U.S. patent application Ser. 
No. 13/026,442, filed Feb. 14, 2011, entitled “MULTI 
TRANSCEIVER SYSTEM WITH MIMO AND BEAM 
FORMING CAPABILITY 

FEDERALLY SPONSORED RESEARCHOR 
DEVELOPMENT 

0002. Not Applicable 

SEQUENCE LISTING 
0003) Not Applicable 

MICROFICHEACOPYRIGHT REFERENCE 

0004) Not Applicable 

BACKGROUND OF THE INVENTION 

0005 Various communication systems may utilize single 
transmission path communications or multiple transmission 
path communications (e.g., Multiple Input Multiple Output 
“MIMO communication). MIMO communication generally 
involves utilizing a plurality of antennas, which add a spatial 
dimension to the frequency and time (or code) communica 
tion dimensions, which are commonly utilized. Various 
MIMO communication resources (e.g., antennas, transceiv 
ers, codecs, etc.) may be utilized for a communication. 
0006 Various portions of a communicated unit of infor 
mation may correspond to different respective communica 
tion needs. For example, certain portions of a unit of infor 
mation may correspond to a higher communication priority 
than other portions. For example and without limitation, a 
multi-media communication may comprise audio and video 
information, where the audio information is more (or less) 
important to the overall communication than the video infor 
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mation. Also for example, a particular communication may 
comprise the primary information being communicated 
along with information that generally Supports communica 
tion of the primary information (e.g., packet header informa 
tion and training information), where the communication 
Support information may be more (or less) important to the 
overall communication than the primary information. 
0007. During the communication of a unit of information, 
communication conditions or constraints may vary. For 
example and without limitation, noise (natural and man 
made), energy Supply, quality goals and available bandwidth 
may change. Also for example, the nature of the information 
being communicated, geographical position of communicat 
ing systems and multi-path conditions may change. 
0008 Further limitations and disadvantages of conven 
tional and traditional approaches will become apparent to one 
of skill in the art, through comparison of Such systems with 
the present invention as set forth in the remainder of the 
present application with reference to the drawings. 

BRIEF SUMMARY OF THE INVENTION 

0009 Various aspects of the present invention provide a 
system and method for providing dynamic allocation of 
MIMO communication resources during a single communi 
cation, Substantially as shown in and/or described in connec 
tion with at least one of the figures, as set forth more com 
pletely in the claims. These and other advantages, aspects and 
novel features of the present invention, as well as details of 
illustrative aspects thereof, will be more fully understood 
from the following description and drawings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

0010 FIG. 1 is a diagram illustrating an exemplary MIMO 
transmitting configuration. 
0011 FIG. 2 is a diagram illustrating an exemplary MIMO 
receiving configuration. 
0012 FIG. 3 is a flow diagram illustrating an exemplary 
method for allocating MIMO communication resources, in 
accordance with various aspects of the present invention. 
0013 FIG. 4 is a flow diagram illustrating an exemplary 
method for allocating MIMO communication resources, in 
accordance with various aspects of the present invention. 
0014 FIG. 5 is a flow diagram illustrating an exemplary 
method for allocating MIMO communication resources, in 
accordance with various aspects of the present invention. 
0015 FIG. 6 is a diagram illustrating an exemplary system 
that allocates MIMO communication resources, in accor 
dance with various aspects of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0016. The following discussion may illustrate various 
aspects of the present invention by referring to communica 
tion systems having Multiple-Input-Multiple-Output 
(“MIMO) communication capability. FIGS. 1 and 2 illus 
trate basic MIMO transmitting and receiving configurations, 
respectively. Note, however, that the scope of various aspects 
of the present invention should not be limited by characteris 
tics of particular MIMO system configurations. 
0017 FIG. 1 is a diagram illustrating an exemplary com 
munication system 100 having a Multiple-Input-Multiple 
Output ("MIMO) transmitting configuration. The channel 
encoder 110 receives data. The data may comprise any of a 
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variety of data types, including but not limited to, audio data, 
Video data, textual data, graphical data, pictorial data, etc. The 
channel encoder 110 may comprise any of a variety of 
encoder types. For example and without limitation, the chan 
nel encoder 110 may comprise characteristics of a conven 
tional encoder, error correction encoder, MIMO encoder, etc. 
0018. The exemplary system 100 may comprise an inter 
leaver 120 that receives the encoded data from the channel 
encoder 110. The interleaver 120 may, for example, perform 
interleaving to spread errors. The exemplary system 100 may 
comprise a serial-to-parallel converter 130 that divides the 
single data stream out of the interleaver 120 (or channel 
encoder 110) into a plurality of (e.g., up to N) parallel paths. 
The outputs of the serial-to-parallel converter 130 may be 
coupled to a plurality of transmitters (e.g., transmitter 140 
through transmitter 150) and respective antennas for trans 
mission. 

0019 FIG. 2 is a diagram illustrating an exemplary com 
munication system 200 having an exemplary MIMO receiv 
ing configuration. A plurality of transmitted signals may 
arrive at the plurality of (e.g., up to M) antennas and respec 
tive receivers (e.g., receiver 210 through receiver 220). The 
receivers 210-220 may provide the simultaneously received 
signals to a MIMO demodulator 230. The MIMO demodula 
tor 230 may provide a serial stream of information to a de 
interleaver 240 and to a channel decoder 250 to convert the 
received signals into output data. 
0020 Note that the exemplary MIMO systems illustrated 
in FIGS. 1 and 2 are merely illustrative examples of basic 
MIMO systems. It should be noted that a MIMO system may 
comprise many various alternative configurations. Further, it 
should be noted that many characteristics of MIMO systems 
are shared with MISO systems. 
0021 FIG. 3 is a flow diagram illustrating an exemplary 
method 300 for allocating MIMO communication resources, 
in accordance with various aspects of the present invention. 
The exemplary method 300 may be implemented by any of a 
variety of communication systems with MIMO communica 
tion capability (e.g., that comprise a plurality antennas and/or 
antenna elements). For example and without limitation, the 
method 300, or portions thereof, may be implemented by 
various modules or systems of a MIMO communication net 
work (e.g., a base station, access point, or central controller). 
Also for example, the method 300 may be implemented by a 
fixed orportable MIMO communication system that commu 
nicates with a MIMO communication network. Accordingly, 
the scope of various aspects of the present invention should 
not be limited by characteristics of a particular communica 
tion system that may implement the exemplary method 300. 
0022. The following discussion may refer to communica 
tion of a “unit of information.” A unit of information may 
generally be considered to be a quantifiable amount of related 
information. For example and without limitation, a unit of 
information may be a packet, bit, symbol, data frame, mes 
Sage, Song, program, music Video, movie, timed segment of a 
communication (e.g., n-seconds of a phone conversation), 
etc. Such information may comprise characteristics of any of 
a variety of types of information (e.g., textual, graphical, 
multi-media, video, audio, pictorial, general data, telephone 
call, etc.). The Scope of various aspects of the present inven 
tion should not be limited by characteristics of a particular 
type of information or by any arbitrary notion of what a unit 
of Such information may comprise. 
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0023 The following discussion may also refer to one or 
more portions of a unit of information. A portion of a unit of 
information may comprise characteristics of any of a variety 
of divisions of a unit of information. For example and without 
limitation, a portion of a unit of information may correspond 
to a time-divided portion of the unit of information. Also for 
example, a portion of a unit of information may correspond to 
one or more media of a multi-media communication (e.g., an 
audio component or a video component). Further for 
example, a portion of a unit of information may correspond to 
communication-support information (e.g., packet ID. frame 
ID, protocol ID, program ID, security information, etc.). Still 
further for example, a portion of a unit of information may 
correspond to one or more channels of a multi-channel com 
munication. Also for example, a portion of a unit of informa 
tion may correspond to one or more parallel streams of a 
multi-stream communication. Also for example, a portion of 
a unit of information may correspond to a relatively higher or 
lower priority component of the unit of information. 
0024 For illustrative purposes, the following discussion 
may generally refer to first and second portions of informa 
tion. Two-portion examples are generally presented for illus 
trative clarity and should not limit the scope of various aspects 
of the present invention to two-portion scenarios. For 
example, various aspects of the present invention are readily 
extensible to three-portion and n-portion scenarios. 
0025. In a first non-limiting exemplary scenario, a first 
portion of a unit of information may primarily comprise com 
munication-Support information, and a second portion of the 
unit of information may primarily comprise general commu 
nication information (e.g., the main information to be con 
veyed in the communication). For example, a first portion of 
a unit of information may comprise packet identity or pro 
gram identity information, and a second portion of the unit of 
information may comprise information describing a multi 
media program. 
0026. In another non-limiting exemplary scenario, a first 
portion of a unit of information may primarily comprise first 
medium information of a multi-media communication, and a 
second portion of the unit of information may primarily com 
prise second medium information of the multi-media com 
munication. For example, a first portion of a unit of informa 
tion may generally comprise audio information, and a second 
portion of the unit of information may generally comprise 
Video information. Also for example, a first portion of a unit 
of information may generally comprise basic audio informa 
tion, a second portion of the unit of information may comprise 
high-fidelity audio information, a third portion of the unit of 
information may comprise standard video information, and a 
fourth portion of the unit of information may comprise high 
definition video information. 

0027. In yet another non-limiting exemplary scenario, a 
first portion of a unit of information may comprise a first one 
or more of a plurality of parallel streams of information 
associated with a unit of information, and a second portion of 
the unit of information may comprise a second one or more of 
the plurality of parallel streams. In still another non-limiting 
exemplary scenario, a first portion of the unit of information 
may comprise a first serial time segment of the unit of infor 
mation, and a second portion of the unit of information may 
comprise a second serial time segment of the unit of informa 
tion. For example, a first portion of the unit of information 
may primarily comprise a first n seconds of a telephone con 
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Versation, and a second portion of the unit of information may 
primarily comprise a second m seconds of the telephone 
conversation. 
0028. In general, a portion of a unit of information may 
comprise characteristics of any of a variety of divisions of a 
unit of information. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of a particular portion or component of a unit of informa 
tion. 
0029. The following discussion may also generally refer 
to MIMO communication resources. A MIMO communica 
tion resource may generally be considered to be a hardware or 
Software resource, or portion thereof, that is generally asso 
ciated with performing MIMO communications. For example 
and without limitation, exemplary MIMO communication 
resources may comprise antennas, transceivers, encoders/de 
coders, mappers, channels, portions of various resources, etc. 
Also for example, an exemplary MIMO communication 
resource may comprise a timed portion of a hardware and/or 
Software resource. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of any particular MIMO communication resource. 
0030 The exemplary method 300 may begin executing at 
step 310. The exemplary method 300 (and other methods 
discussed herein, for example, exemplary methods 400-500) 
may begin executing for any of a variety of reasons. For 
example and without limitation, the exemplary method 300 
may begin in response to a user or automated input initiating 
a communication. Also for example, the exemplary method 
300 may begin in response to a message arriving from another 
communication system. Further for example, the exemplary 
method 300 may begin in response to one or more detected or 
determined communication environment conditions. Still 
further for example, the exemplary method 300 may begin in 
response to timer expiration. Accordingly, the scope of Vari 
ous aspects of the present invention should not be limited by 
characteristics of any particular initiating cause or condition. 
0031 Portions of the following discussion will include 
illustrations of a communication system implementing the 
exemplary method 300 communicating with a second com 
munication system. Such a one-to-one communication sce 
nario is presented for illustrative clarity and should not limit 
the scope of various aspects of the present invention to char 
acteristics of a one-to-one communication scenario. For 
example and without limitation, various aspects of the present 
invention also may apply to broadcast and multi-cast com 
munication scenarios. Additionally, portions of the following 
discussion may focus on the transmission of information or 
the reception of information, depending on the particular 
scenario. It should be noted that providing an illustration 
based on transmission or reception should not limit the scope 
of various aspects of the present invention to one of transmis 
sion or reception. Various aspects of the present invention are 
readily extensible to receiving and/or transmitting informa 
tion. 
0032. The exemplary method 300 may, at step 320, com 
prise determining a first set of MIMO communication 
resources to utilize for communicating a first portion of a unit 
of information. Various general characteristics of portions of 
a unit of information were discussed previously. 
0033 Step 320 may, for example and without limitation, 
comprise determining the first (or 2" or n") portion of the 
unit of information. Such a determination may be performed 
in any of a variety of manners. Various exemplary character 
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istics of such a determination will be discussed later with 
regard to the exemplary methods 400, 500 illustrated in FIGS. 
4 and 5. 
0034. The first set of MIMO communication resources 
may comprise any of a variety of MIMO communication 
resources or one or more portions thereof. For example and 
without limitation, the first set of MIMO communication 
resources may comprise a first plurality of antennas. In a 
non-limiting exemplary scenario, the first set of MIMO com 
munication resources may comprise three of four available 
MIMO antennas. Also for example and without limitation, 
the first set of MIMO communication resources may com 
prise a first plurality of transceivers. In a non-limiting exem 
plary scenario, the first set of MIMO communication 
resources may comprise two of four available transceivers. 
0035) Step 320 may comprise determining the first set of 
MIMO communication resources in any of a variety of man 
ners. For example and without limitation, step 320 may com 
prise determining the minimum number of MIMO commu 
nication resources necessary to meet minimum 
communication quality goals for the first portion of the unit of 
information. Also for example, step 320 may comprise deter 
mining the number of MIMO communication resources that 
may communicate the first portion of the unit of information 
in the most energy-efficient manner. Further for example, step 
320 may comprise determining the first set of MIMO com 
munication resources based, at least in part, on the available 
MIMO communication resources at other communication 
systems. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular manner of determining a set of MIMO com 
munication resources. 
0036. The exemplary method 300 may, at step 330, com 
prise allocating the first set of MIMO communication 
resources for communicating the first portion of the unit of 
information. Step 330 may comprise performing such alloca 
tion in any of a variety of manners. Such allocating may, for 
example, be performed by cross-listing the first set of MIMO 
communication resources with the first portion of the unit of 
information. Also for example, such allocating may be per 
formed utilizing allocation flags, arrays and/or tables. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular manner of performing a resource allocation. 
0037. The exemplary method 300 may, at step 340, com 
prise determining a second set of MIMO communication 
resources to utilize for communicating a second portion of the 
unit of information, the second set of MIMO communication 
resources being different (i.e., at least a portion of respective 
set members being different) from the first set of MIMO 
communication resources. 

0038. As will be discussed later in the discussion of the 
exemplary methods 400-500 illustrated in FIGS. 4-5, such a 
determination may be performed at any of a variety of times 
and in response to any of a variety of conditions. For example 
and without limitation, such a determination may be per 
formed prior to communicating the unit of information (e.g., 
prior to beginning communication of the first and second 
portions of the unit of information). Also for example, such a 
determination may be performed during or after communica 
tion of the first portion of the unit of information and prior to 
communication of the second portion of the unit of informa 
tion. Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
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particular timing or initiating condition for determining the 
second set of MIMO communication resources. 
0039. As discussed previously, the second portion of the 
unit of information may be related to the first portion of the 
unit of information in any of a variety of manners. For 
example and without limitation, the first and second portions 
may correspond to different priority information components 
of the unit of information. Also for example, the first and 
second portions may correspond to different media in a multi 
media communication. Further for example the first and sec 
ond portions may correspond to different types of informa 
tion (e.g., communication Support and/or control information 
and the general information to be communicated). Still fur 
ther for example, the first and second portions may corre 
spond to different resolutions or representations of a similar 
type of information. 
0040. In general, the second portion of the unit of infor 
mation may comprise characteristics of any of a variety of 
divisions of the unit of information. Accordingly, the scope of 
various aspects of the present invention should not be limited 
by characteristics of a particular portion or component of a 
unit of information. 
0041 As mentioned previously, the second set of MIMO 
communication resources may be generally different (i.e., not 
having exactly the same membership) from the first set of 
MIMO communication resources. In a non-limiting exem 
plary scenario, the first set of MIMO communication 
resources might comprise all of the available antennas (e.g., 
and associated transceivers), while the second set of MIMO 
communication resources might comprise less than all of the 
available antennas. In another non-limiting example, the first 
set of MIMO communication resources might have a first and 
second transceiver, while the second set of MIMO commu 
nication resources might have a first, second and third trans 
ceiver. In another non-limiting example, the first set of MIMO 
communication resources might comprise first, second and 
third antennas and associated transceivers, while the second 
set of MIMO communication resources might comprise only 
a fourth antenna and associated transceiver. 
0042. In a further non-limiting example, the first set of 
MIMO communication resources might comprise a relatively 
large amount of available MIMO communication resources, 
and the second set of MIMO communication resources might 
comprise a relatively small amount of available MIMO com 
munication resources. In another non-limiting exemplary 
scenario, the first set of MIMO communication resources 
might generally correspond to relatively high reliability com 
munications, while the second set of MIMO communication 
resources might generally correspond to relatively low reli 
ability communications. There may be overlapping members 
of the first and second sets of MIMO communication 
resources, but such overlapping membership is not necessary. 
0043. In general, the second set of MIMO communication 
resources may be generally different (i.e., not having exactly 
the same membership) from the first set of MIMO commu 
nication resources. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of particular respective memberships of the first and 
second sets of MIMO communication resources. 
0044) The exemplary method 300 may, at step 350, com 
prise allocating the second set of MIMO communication 
resources for communicating the second portion of the unit of 
information. Step 350 may comprise performing such alloca 
tion in any of a variety of manners. Such allocating may, for 
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example, be performed by cross-listing the second set of 
MIMO communication resources with the second portion of 
the unit of information. Also for example, Such allocating 
may be performed utilizing allocation flags, arrays and/or 
tables. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular manner of performing a resource allocation. 
0045. The exemplary method 300 may, at step 360, com 
prise performing continued processing. Such continued pro 
cessing may comprise characteristics of any of a large variety 
of continued processing. For example and without limitation, 
step 360 may comprise communicating the first and second 
portions of the unit of information utilizing the first and 
second sets of MIMO communication resources, respec 
tively. As will be discussed later with regard to the exemplary 
methods 400, 500 illustrated in FIGS. 4-5, communicating 
the first and second portions of the unit of information may be 
performed in series or parallel. 
0046 Step 360 may, for example and without limitation, 
comprise performing user interface functions. Step 360 may 
also, for example, comprise monitoring communication qual 
ity and/or communication conditions associated with com 
municating the unit of information. Step 360 may also, for 
example, comprise waiting for additional communication to 
be requested. Also for example, step 360 may comprise loop 
ing execution of the method 300 back up to steps 320 or 340 
for re-determination of MIMO communication resources to 
allocate (e.g., to communicate additional units of informa 
tion, or portions thereof, or in response to detected commu 
nication conditions). Accordingly, the scope of various 
aspects of the present invention should not be limited by 
particular types of continued processing that may be per 
formed by a system implemented the exemplary method 300. 
0047. The exemplary method 300 was presented to pro 
vide specific illustrations of generally broader aspects of the 
present invention. Accordingly, the scope of various aspects 
of the present invention should not be limited by specific 
characteristics of the exemplary method 300. 
0048 FIG. 4 is a flow diagram illustrating an exemplary 
method 400 for allocating MIMO communication resources, 
in accordance with various aspects of the present invention. 
The exemplary method 400 may, for example and without 
limitation, share various characteristics with the exemplary 
method 300 illustrated in FIG.3 and discussed previously. 
0049. The exemplary method 400 may, at step 420, com 
prise determining a first set of MIMO communication 
resources to utilize for communicating a first portion of a unit 
of information. Step 420 may, for example and without limi 
tation, share various characteristics with step 320 of the 
exemplary method 300 illustrated in FIG. 3 and discussed 
previously. 
0050 Step 420 may, for example and without limitation, 
comprise determining the first (or 2" or n") portion of the 
unit of information (e.g., to which the determined first set of 
MIMO communication resources may correspond). Step 420 
may comprise making Such determination(s) in any of a vari 
ety of manners. For example and without limitation, step 420 
may comprise determining the first portion of the unit of 
information based, at least in part, on information priority. 
For example, step 420 may comprise determining that a unit 
of information comprises information of different types, each 
of which having a corresponding priority. In a non-limiting 
exemplary scenario, step 420 may comprise determining that 
a first portion of a videoconference comprises audio informa 
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tion, which may have a higher priority than a second portion 
of the videoconference comprising video information. In 
another exemplary scenario, step 420 may comprise deter 
mining that a first portion of a telephone communication 
comprises communication Support information, which may 
have a higher priority than a second portion of the telephone 
communication comprising general Voice information. 
0051. Also for example and without limitation, step 420 
may comprise determining the first portion of the unit of 
information to be the entire unit of information (e.g., at least 
for the time being). In an exemplary scenario, step 420 may 
comprise determining that the first portion of the unit of 
information is the entire unit of information until an event 
occurs that causes a second portion of the unit of information 
to be determined. Such an event may comprise characteristics 
of any of a variety of communication events, including by not 
limited to, noise conditions, user input, changing geographi 
cal location, change in communicated information, changing 
multi-path conditions, changing energy Supply, component 
failure, etc. 
0.052 In general, in various non-limiting exemplary sce 
narios, step 420 may comprise determining the first portion of 
the unit of information and/or other portions of the unit of 
information. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular manner of making such determination. 
0053. The exemplary method 400 may, at step 430, com 
prise allocating the first set of MIMO communication 
resources (e.g., as determined at Step 420) for communicating 
the first portion of the unit of information. Step 430 may, for 
example and without limitation, share various characteristics 
with step 330 of the exemplary method 300 illustrated in FIG. 
3 and discussed previously. 
0054 The exemplary method 400 may, at step 432, com 
prise communicating the first portion of the unit of informa 
tion utilizing the first set of MIMO communication resources 
(e.g., as determined at step 420 and allocated at step 430). 
Step 432 may comprise communicating the first portion of the 
unit of information in any of a variety of manners. For 
example and without limitation, step 432 may comprise 
encoding the first portion of the unit of information in accor 
dance with a first MIMO encoding scheme. 
0055. In a non-limiting exemplary scenario, where the first 
set of MIMO communication resources includes two of four 
available antennas, step 432 may comprise encoding the first 
portion of the unit of information in accordance with an 
order-2 MIMO encoding scheme, and then transmitting the 
encoded information from the two allocated antennas. Such 
communication may, for example, comprise initially commu 
nicating MIMO training information to the recipient(s) of the 
communication. The scope of various aspects of the present 
invention should not be limited by any particular manner of 
communicating information utilizing a set of MIMO commu 
nication resources. 
0056. The exemplary method 400 may, at step 434, com 
prise, while communicating the first portion of the unit of 
information, monitoring communication conditions. Such 
communication conditions may comprise characteristics of 
any of a variety of communication conditions. For example 
and without limitation, the communication conditions may 
comprise communication environmental conditions (e.g., 
noise, available bandwidth, multi-path environment, location 
of communicating systems, etc.). Also for example, the com 
munication conditions may comprise the nature of the infor 
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mation being communicated, which may change during a 
communication. Further for example, the communication 
conditions may comprise various communication con 
straints, such as, quality goals or requirements, energy avail 
ability or requirements, component availability or failure, etc. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular communication condition that may be monitored 
during communication of the first portion of the unit of infor 
mation. 
0057 The exemplary method 400 may, at step 436, com 
prise determining whether to adjust the MIMO communica 
tion resource allocation for a next (or second) portion of the 
unit of information. Step 43.6 may, for example, make Such a 
determination based, at least in part, on communication con 
ditions monitored at Step 434. For example, a significant 
change in one or more communication conditions during 
communication of the first portion of the unit of information 
may warrant a change in MIMO communication resources 
allocated to communicate a second portion of the unit of 
information. 
0058. In a first non-limiting exemplary scenario, the first 
set of MIMO communication resources may comprise all 
four of four available antennas. Due to a detected change in 
multi-path communication conditions (e.g., a communicating 
system moving into a wide open area) monitored at Step 434. 
step 43.6 may comprise determining that a different set of 
MIMO communication resources may be more appropriate 
for communicating a second portion of the unit of informa 
tion. 
0059. In a second non-limiting exemplary scenario, the 

first set of MIMO communication resources may comprise 
two of four available antennas. Due to a detected significant 
increase in noise level monitored at step 434, step 43.6 may 
comprise determining that a different set of MIMO commu 
nication resources may be more appropriate for communicat 
ing a second portion of the unit of information. 
0060. In a third non-limiting exemplary scenario, the first 
set of MIMO communication resources may comprise three 
of four available transceivers. Due to a detected significant 
change in the amount of energy remaining for communica 
tion (e.g., monitored at Step 434), step 43.6 may comprise 
determining that a different set of MIMO communication 
resources may be more appropriate for communicating a 
second portion of the unit of information (e.g., to conserve 
energy). 
0061. In a fourth non-limiting exemplary scenario, the first 
set of MIMO communication resources may comprise two of 
four antennas. Due to a detected user request for higher qual 
ity communications (e.g., monitored at step 434), step 436 
may comprise determining that a different set of MIMO com 
munication resources may be appropriate for communicating 
a second portion of the unit of information. 
0062) If an adjustment in allocated MIMO communica 
tion resources is not warranted, step 43.6 may comprise loop 
ing back to step 434 for continued monitoring of communi 
cation conditions. If an adjustment in allocated MIMO 
communication resources is warranted, step 436 may direct 
execution flow of the exemplary method 400 to step 440. 
0063. In general, step 43.6 may comprise determining 
whether to adjust the MIMO communication resource allo 
cation for communicating a next (or second) portion of the 
unit of information. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
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tics of any particular criterion for making Such determination 
or manner of making such determination. 
0064. The exemplary method 400 may, at step 440, com 
prise determining a second set of MIMO communication 
resources to utilize for communicating a second portion of the 
unit of information, the second set of MIMO communication 
resources being different from the first set of MIMO commu 
nication resources. Step 440 may, for example and without 
limitation, share various characteristics with step 340 of the 
exemplary method 300 illustrated in FIG. 3 and discussed 
previously. 
0065 Step 440 may, for example and without limitation, 
comprise determining the second (orn') portion of the unit of 
information (e.g., to which the determined second set of 
MIMO communication resources may correspond). Step 440 
may comprise making Such determination(s) in any of a vari 
ety of manners, some of which were discussed previously 
with regard to step 420. 
0.066 Continuing the non-limiting exemplary scenarios 
discussed previously with regard to exemplary step 436, in 
the first non-limiting exemplary scenario, due to a detected 
change in multi-path communication conditions (e.g., a com 
municating system moving into a wide open area) monitored 
at Step 434, step 440 may comprise determining that only two 
antennas or one antenna may be more appropriate for com 
municating a second portion of the unit of information. In the 
second non-limiting exemplary scenario, due to a detected 
significant increase in noise level monitored at step 434, step 
440 may comprise determining that an increased number of 
MIMO communication resources may be more appropriate 
for communicating a second portion of the unit of informa 
tion. 
0067. In the third non-limiting exemplary scenario, due to 
a detected reduction in the amount of energy remaining for 
communication (e.g., monitored at Step 434), Step 440 may 
comprise determining that a lesser amount (or greater 
amount, depending on the exact conditions) of MIMO com 
munication resources may be appropriate for communicating 
a second portion of the unit of information. In the fourth 
non-limiting exemplary scenario, due to a detected user 
request for higher quality communications (e.g., monitored at 
step 434), step 440 may comprise determining that the full set 
of MIMO communication resources be utilized for commu 
nicating a second portion of the unit of information. 
0068. In general, exemplary step 440 may comprise deter 
mining a second set of MIMO communication resources to 
utilize for communicating a second portion of the unit of 
information, the second set of MIMO communication 
resources being different from the first set of MIMO commu 
nication resources. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of any particular set of MIMO communication resources 
or any particular manner of determining a set of MIMO 
communication resources to utilize for communication. 
0069. The exemplary method 400 may, at step 450, com 
prise allocating the second set of MIMO communication 
resources for communicating the second portion of the unit of 
information. Step 450 may, for example and without limita 
tion, share various characteristics with exemplary step 430 
and with steps 330 and 350 of the exemplary method 300 
illustrated in FIG.3 and discussed previously. 
0070 The exemplary method 400 may, at step 452, com 
prise communicating the second portion of the unit of infor 
mation utilizing the second set of MIMO communication 
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resources (e.g., as determined at step 440 and allocated at Step 
450). Step 452 may, for example and without limitation, share 
various characteristics with exemplary step 432 discussed 
previously. 
0071. The exemplary method 400 may, at step 460, com 
prise performing continued processing. Step 460 may, for 
example and without limitation, share various characteristics 
with step 360 of the exemplary method 300 illustrated in FIG. 
3 and discussed previously. For example, step 460 may com 
prise performing user interface processing. Also for example, 
step 460 may comprise completing communication of the 
second portion of the unit of information utilizing the second 
set of MIMO communication resources. Further for example, 
step 460 may comprise looping execution flow of the exem 
plary method 400 back to step 434 for continued monitoring 
of communication conditions (e.g., with the potential to 
change to a thirdorn" set of allocated MIMO communication 
resources for communicating a third orn" portion of the unit 
of information). The scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular continued processing. 
0072 The exemplary method 400 was presented to pro 
vide specific illustrations of generally broader aspects of the 
present invention. Accordingly, the scope of various aspects 
of the present invention should not be limited by specific 
characteristics of the exemplary method 400. 
0073 FIG. 5 is a flow diagram illustrating an exemplary 
method 500 for allocating MIMO communication resources, 
in accordance with various aspects of the present invention. 
The exemplary method 500 may, for example and without 
limitation, share various characteristics with the exemplary 
methods 300, 400 illustrated in FIGS. 3-4 and discussed 
previously. 
(0074 The exemplary method 500 may, at step 515, com 
prise determining a plurality of portions of the unit of infor 
mation (e.g., prior to communicating the unit of information). 
As discussed previously with regard to step 420 of the exem 
plary method 400 illustrated in FIG.4, portions of the unit of 
information may be determined in any of a variety of man 

S. 

0075 For example and without limitation, step 515 may 
comprise determining a first and second (ton") portion of the 
unit of information in any of a variety of manners. For 
example and without limitation, step 515 may comprise 
determining portions of the unit of information based, at least 
in part, on information priority or information type. For 
example, step 515 may comprise determining a plurality of 
portions of the unit of information, each of which may com 
prise a portion of the unit of the information to be communi 
cated simultaneously (e.g., parallel streams of audio and 
video information). 
(0076. The exemplary method 500 may, at step 520, com 
prise determining a plurality of sets of MIMO communica 
tion resources, corresponding to the plurality of portions of 
the unit of information (e.g., as determined at step 515), to 
utilize for communicating the plurality of portions. Step 520 
may, for example and without limitation, share various char 
acteristics with steps 320,340, 420 and 440 of the exemplary 
methods 300, 400 illustrated in FIGS. 3-4 and discussed 
previously. 
(0077. The exemplary method 500 may, at step 530, com 
prise allocating each of the plurality of sets of MIMO com 
munication resources to a corresponding portion of the unit of 
information. Step 530 may, for example and without limita 
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tion, share various characteristics with steps 330, 350, 430 
and 450 of the exemplary methods 300, 400 illustrated in 
FIGS. 3-4 and discussed previously. 
0078. The exemplary method 500 may, at step 532, com 
prise communicating the first and second portions of the unit 
of information (e.g., simultaneously) utilizing the first and 
second sets of MIMO communication resources, respectively 
(e.g., as determined at step 520 and allocated at step 530). In 
a non-limiting exemplary scenario, step 532 may comprise 
communicating a first portion of the unit of information uti 
lizing the first set of MIMO communication resources, while 
communicating a second portion of the unit of information 
utilizing the second set of MIMO communication resources. 
0079. The exemplary method 500 was presented to pro 
vide specific illustrations of generally broader aspects of the 
present invention. Accordingly, the scope of various aspects 
of the present invention should not be limited by specific 
characteristics of the exemplary method 500. 
0080 FIG. 6 is a diagram illustrating an exemplary system 
600 that allocates MIMO communication resources, inaccor 
dance with various aspects of the present invention. Various 
components of the exemplary system 600 may, for example 
and without limitation, share various functional characteris 
tics with the exemplary methods 300-500 illustrated in FIGS. 
3-5 and discussed previously. 
0081. The exemplary system 600 may correspond to, or be 
integrated with, any of a variety of communication systems 
with MIMO communication capability. For example and 
without limitation, the system 600, or portions thereof, may 
correspond to various modules or systems of a MIMO com 
munication network (e.g., a base station, access point, or 
central controller). Also for example, the system 600 may 
correspond to a fixed orportable MIMO communication sys 
tem that communicates with a MIMO communication net 
work. Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of a par 
ticular communication system that may correspond to, or be 
integrated with, the exemplary system 600. 
0082. The exemplary system 600 may comprise a resource 
allocation module 610 and a MIMO resource pool 620 com 
prising MIMO resources (e.g., a first set of MIMO processing 
resources 621 and a second set of MIMO processing 
resources 622). The exemplary system 600 may also com 
prise a communication condition monitor 630. The exem 
plary system 600 may further comprise a plurality of trans 
ceivers (e.g., a first transceiver 640 through n' transceiver 
650) and corresponding antennas (e.g., a first antenna 660 
throughn' antenna 670). Also the exemplary system 600 may 
comprise other communication resources 624 (e.g., standard 
or non-MIMO communication resources). 
I0083. The MIMO resource pool 620 (e.g., the first set of 
MIMO processing resources 621 and the second set of MIMO 
processing resources 622) may generally comprise any of a 
variety of MIMO communication resources. For example and 
without limitation, the MIMO resource pool 620 may share 
various characteristics or components with the exemplary 
MIMO systems 100, 200 illustrated in FIGS. 1-2 and dis 
cussed previously. For example, the MIMO resource pool 620 
(e.g., the first and second sets of MIMO processing resources 
621, 622) may comprise channel encoders, interleavers, 
serial-to-parallel converters, MIMO demodulators, de-inter 
leavers, channel decoders, etc. 
0084. The MIMO resource pool 620 may generally com 
prise various MIMO processing resources, which may be 
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allocated for communicating information (e.g., a unit of 
information or portion thereof). In a non-limiting exemplary 
scenario. Such allocated MIMO processing resources may 
communicate information with a plurality of transceivers 
(e.g., any of the first transceiver 640 through the n" trans 
ceiver 650), which in turn communicate signals with a plu 
rality of corresponding antennas (e.g., the first antenna 660 
through n' antenna 670). 
I0085. The resource allocation module 610 may allocate 
various MIMO communication resources for communicating 
information (e.g., a unit of information orportion(s) thereof). 
Units of information, portions thereof, and MIMO commu 
nication resources were generally discussed previously with 
regard to the exemplary systems 100-200 and methods 300 
500 illustrated in FIGS. 1-5 and discussed previously. 
I0086. The resource allocation module 610 may, for 
example, determine a first set of MIMO communication 
resources to utilize for communicating a first portion of a unit 
of information. The resource allocation module 610 may, for 
example and without limitation, share various functional 
characteristics with step 320 of the exemplary method 300 
illustrated in FIG.3 and discussed previously. 
I0087. The resource allocation module 610 may, for 
example and without limitation, determine the first (or 2" or 
n") portion of the unit of information in any of a variety of 
manners, examples of which will be provided below. 
0088. The first set of MIMO communication resources 
may comprise any of a variety of MIMO communication 
resources or one or more portions thereof. For example and 
without limitation, the first set of MIMO communication 
resources may comprise a first set of MIMO processing 
resources 621. The first set of MIMO communication 
resources may also comprise a first plurality of antennas (e.g., 
at least a portion of the first antenna 660 through n' antenna 
670). In a non-limiting exemplary scenario, the first set of 
MIMO communication resources may comprise three of four 
available MIMO antennas (e.g., three of the first antenna 660 
through n' antenna 670, where n=4). Also for example and 
without limitation, the first set of MIMO communication 
resources may comprise a first plurality of transceivers (e.g., 
a plurality of the first transceiver 640 through n' transceiver 
650). In a non-limiting exemplary scenario, the first set of 
MIMO communication resources may comprise two of four 
available transceivers (e.g., two of the first transceiver 640 
through n' transceiver 650, where n=4). 
I0089. The resource allocation module 610 may determine 
the first set of MIMO communication resources in any of a 
variety of manners. For example and without limitation, the 
resource allocation module 610 may determine the minimum 
number of MIMO communication resources necessary to 
meet minimum communication quality goals for the first 
portion of the unit of information. Also for example, the 
resource allocation module 610 may determine the number of 
MIMO communication resources that may communicate the 
first portion of the unit of information in the most energy 
efficient manner. Further for example, the resource allocation 
module 610 may determine the first set of MIMO communi 
cation resources based, at least in part, on the available MIMO 
communication resources at other communication systems. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular manner of determining a set of MIMO communi 
cation resources or corresponding apparatus for making Such 
determination. 
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0090 The resource allocation module 610 may, for 
example, allocate the first set of MIMO communication 
resources for communicating the first portion of the unit of 
information. The resource allocation module 610 may, for 
example and without limitation, share various functional 
characteristics with step 330 of the exemplary method 300 
illustrated in FIG.3 and discussed previously. 
0091. The resource allocation module 610 may perform 
Such allocation in any of a variety of manners. The resource 
allocation module 610 may, for example, perform such allo 
cating by cross-listing the first set of MIMO communication 
resources with the first portion of information. Also for 
example, the resource allocation module 610 may perform 
Such allocating utilizing allocation flags, arrays and/or tables. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of any 
particular manner of performing a resource allocation or cor 
responding apparatus for performing Such allocation. 
0092. The resource allocation module 610 may, for 
example, determine a second set of MIMO communication 
resources to utilize for communicating a second portion of the 
unit of information, the second set of MIMO communication 
resources being different from the first set of MIMO commu 
nication resources. The resource allocation module 610 may, 
for example and without limitation, share various character 
istics with step 340 of the exemplary method 300 illustrated in 
FIG.3 and discussed previously. 
0093. As will be illustrated later by example, the resource 
allocation module 610 may make such a determination at any 
of a variety of times and in response to any of a variety of 
conditions. For example and without limitation, the resource 
allocation module 610 may make Such a determination prior 
to communicating the unit of information (e.g., prior to begin 
ning communication of the first and second portions of the 
unit of information). Also for example, the resource alloca 
tion module 610 may make Such a determination during or 
after communication of the first portion of the unit of infor 
mation and prior to communication of the second portion of 
the unit of information. Accordingly, the scope of various 
aspects of the present invention should not be limited by 
characteristics of any particular timing or initiating condition 
for determining the second set of MIMO communication 
SOUCS. 

0094. As discussed previously, the second portion of the 
unit of information may be related to the first portion of the 
unit of information in any of a variety of manners. For 
example and without limitation, the first and second portions 
may correspond to different priority information of the unit of 
information, different media, different types of information, 
etc. Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of a par 
ticular portion or component of a unit of information. 
0.095 The second set of MIMO communication resources 
may be generally different (i.e., not having exactly the same 
membership) from the first set of MIMO communication 
resources. In a non-limiting exemplary scenario, the first set 
of MIMO communication resources might comprise all of the 
available antennas (e.g., the first antenna 660 through n' 
antenna 670), while the second set of MIMO communication 
resources might comprise less than all of the available anten 
nas (e.g., the first antenna 660 through m" antenna, where 
man). In another non-limiting example, the first set of MIMO 
communication resources might have a first and second trans 
ceiver (e.g., the first transceiver 640 and a second transceiver), 
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while the second set of MIMO communication resources 
might have a first, second and third transceiver (e.g., the first 
transceiver 640 and two other transceivers). In another non 
limiting example, the first set of MIMO communication 
resources might comprise first, second and third antennas and 
associated transceivers, while the second set of MIMO com 
munication resources might comprise only a fourth antenna 
and associated transceiver. 
0096. In a further non-limiting example, the first set of 
MIMO communication resources might comprise a relatively 
large amount of available MIMO communication resources, 
and the second set of MIMO communication resources might 
comprise a relatively small amount of available MIMO com 
munication resources. In another non-limiting exemplary 
scenario, the first set of MIMO communication resources 
might generally correspond to relatively high reliability com 
munications, while the second set of MIMO communication 
resources might generally correspond to relatively low reli 
ability communications. There may be overlapping members 
of the first and second sets of MIMO communication 
resources, but such overlapping membership is not necessary. 
0097. In general, the second set of MIMO communication 
resources may be generally different (i.e., not having exactly 
the same membership) from the first set of MIMO commu 
nication resources. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of particular respective memberships of the first and 
second sets of MIMO communication resources. 

I0098. The resource allocation module 610 may, for 
example, allocate the second set of MIMO communication 
resources for communicating the second portion of the unit of 
information. The resource allocation module 610 may, for 
example and without limitation, share various functional 
characteristics with step 350 of the exemplary method 300 
illustrated in FIG.3 and discussed previously. 
0099. The resource allocation module 610 may perform 
Such allocation in any of a variety of manners. The resource 
allocation module 610 may, for example, perform such allo 
cating by cross-listing the second set of MIMO communica 
tion resources with the second portion of the unit of informa 
tion. Also for example, the resource allocation module 610 
may perform such allocating utilizing allocation flags, arrays 
and/ortables. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular manner of performing a resource allocation or 
apparatus for performing Such allocation. 
0100. The exemplary system 600 may, for example and 
without limitation, perform any of a variety of additional 
communication-related processing. For example and without 
limitation, the exemplary system 600 may communicate the 
first and second portions of the unit of information utilizing 
the first and second sets of MIMO communication resources, 
respectively. As will be discussed later with exemplary illus 
trations, the exemplary system 600 may communicate the 
first and second portions of the unit of information in series or 
parallel (i.e., consecutively or simultaneously). 
0101 The exemplary system 600 may, for example and 
without limitation, comprise a user interface module that 
performs user interface functions. The exemplary system 600 
may also, for example, comprise a communication condition 
monitor 630, which monitors communication quality and/or 
communication conditions associated with communicating 
the unit of information. The exemplary system 600 may com 
municate additional units of information. The exemplary sys 
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tem 600 (e.g., utilizing the resource allocation module 610) 
may determine and allocate MIMO communication resources 
for communicating next portions of the unit of information or 
other units of information. The scope of various aspects of the 
present invention should not be limited by characteristics of 
particular types of additional processing that may be per 
formed by the exemplary system 600. 
0102 The following discussion will, by way of example, 
illustrate various additional aspects of the present invention. 
The specific exemplary illustrations generally provide spe 
cific examples of generally broader aspects of the present 
invention, and accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
the exemplary illustrations. 
0103) In a first exemplary scenario, the resource allocation 
module 610 may determine a first set of MIMO communica 
tion resources to utilize for communicating a first portion of a 
unit of information. The resource allocation module 610 may, 
for example and without limitation, share various functional 
characteristics with step 420 of the exemplary method 400 
illustrated in FIG. 4 and discussed previously. 
0104 For example, the resource allocation module 610 
may determine the first (or 2" or n") portion of the unit of 
information (e.g., to which the determined first set of MIMO 
communication resources may correspond) in any of a variety 
ofmanners. For example and without limitation, the resource 
allocation module 610 may determine the first portion of the 
unit of information based, at least in part, on information 
priority. For example, the resource allocation module 610 
may determine that a unit of information comprises informa 
tion of different types, each of which having a corresponding 
priority. In a non-limiting example, the resource allocation 
module 610 may determine that a first portion of a videocon 
ference comprises audio information, which may have a 
higher priority than a second portion of the videoconference 
comprising video information. In another non-limiting 
example, the resource allocation module 610 may determine 
that a first portion of a telephone communication comprises 
communication Support information, which may have a 
higher priority than a second portion of the telephone com 
munication comprising general Voice information. 
0105. Also for example and without limitation, the 
resource allocation module 610 may determine the first por 
tion of the unit of information to be the entire unit of infor 
mation (e.g., at least for the time being). In a non-limiting 
example, the resource allocation module 610 may determine 
that the first portion of the unit of information is the entire unit 
of information, until an event occurs that causes the resource 
allocation module 610 to determine a second portion of the 
unit of information. Such an event may comprise character 
istics of any of a variety of communication events, including 
by not limited to, noise conditions, user input, changing geo 
graphical location, change in communicated information, 
changing multi-path conditions, changing energy Supply, 
component failure, etc. 
0106. In general, in various non-limiting examples, the 
resource allocation module 610 may determine the first por 
tion of the unit of information. Accordingly, the scope of 
various aspects of the present invention should not be limited 
by characteristics of any particular manner of making Such 
determination or apparatus for making Such determination. 
0107 Continuing the first exemplary scenario, the 
resource allocation module 610 may allocate the first set of 
MIMO communication resources for communicating the first 
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portion of the unit of information. The resource allocation 
module 610 may, for example and without limitation, share 
various functional characteristics with step 430 of the exem 
plary method 400 illustrated in FIG. 4 and discussed previ 
ously. 
0.108 Continuing the first exemplary scenario, the exem 
plary system 600 may communicate the first portion of the 
unit of information utilizing the first set of MIMO communi 
cation resources (e.g., as previously determined and allocated 
by the resource allocation module 610). The communication 
system 600 may, for example and without limitation, share 
various functional characteristics with step 432 of the exem 
plary method 400 illustrated in FIG. 4 and discussed previ 
ously. 
0109 For example, the exemplary system 600 may com 
municate the first portion of the unit of information in any of 
a variety of manners. For example and without limitation, the 
exemplary system 600 may utilize MIMO communication 
resources (e.g., one or more MIMO encoders of the MIMO 
resource pool 620) to encode the first portion of the unit of 
information in accordance with a first MIMO encoding 
scheme. In a non-limiting example, where the first set of 
MIMO communication resources includes two of four avail 
able antennas (e.g., the first antenna 660 and a second 
antenna), the exemplary system 600 may utilize a MIMO 
encoder (e.g., of the first set of MIMO processing resources 
621) to encode the first portion of the unit of information in 
accordance with an order-2 MIMO encoding scheme, and 
then transmit the encoded information from the two allocated 
antennas. The exemplary system 600 may, for example, per 
form such communication by initially communicating 
MIMO training information to the recipient(s) of the commu 
nication. The scope of various aspects of the present invention 
should not be limited by any particular manner of communi 
cating information utilizing a set of MIMO communication 
SOUCS. 

0110 Continuing the first exemplary scenario, the exem 
plary system 600 may, while communicating the first portion 
of the unit of information, utilize the communication condi 
tion monitor 630 to monitor communication conditions. The 
exemplary system 600 (e.g., the communication condition 
monitor 630) may share various functional characteristics 
with step 434 of the exemplary method 400 illustrated in FIG. 
4 and discussed previously. 
0111 AS discussed previously, Such communication con 
ditions may comprise any of a variety of communication 
conditions. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular communication condition that may be moni 
tored during communication of the first portion of the unit of 
information. 
0112 Continuing the first exemplary scenario, the exem 
plary system 600 may, for example, determine whether to 
adjust the MIMO communication resource allocation for a 
next (or second) portion of the unit of information. The exem 
plary system 600 may, for example and without limitation, 
share various characteristics with step 436 of the exemplary 
method 400 illustrated in FIG. 4 and discussed previously. 
0113. The exemplary system 600 may, for example, make 
Such a determination based, at least in part, on communica 
tion conditions monitored by the communication condition 
monitor 630. For example, a significant change in one or more 
communication conditions during communication of the first 
portion of the unit of information may warrant a change in 
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MIMO communication resources allocated to communicate a 
second portion of the unit of information. 
0114. In a first non-limiting example, the first set of 
MIMO communication resources may comprise all four of 
four available antennas (e.g., the first antenna 660 through n' 
antenna 670, where n=4). Due to a detected change in multi 
path communication conditions (e.g., a communicating sys 
tem moving into a wide open area) monitored by the commu 
nication condition monitor 630, the exemplary system 600 
may determine that a different set of MIMO communication 
resources may be more appropriate for communicating a 
second portion of the unit of information. 
0115. In a second non-limiting example, the first set of 
MIMO communication resources may comprise two of four 
available antennas (e.g., the first antenna 660 and a second 
antenna of the n antennas, where n 4). Due to a detected 
significant increase in noise level monitored by the commu 
nication condition monitor 630, the exemplary system 600 
may determine that a different set of MIMO communication 
resources may be more appropriate for communicating a 
second portion of the unit of information. 
0116. In a third non-limiting example, the first set of 
MIMO communication resources may comprise three of four 
available transceivers (e.g., the first transceiver 640 and sec 
ond and third transceivers of then transceivers, where n=4). 
Due to a detected significant change in the amount of energy 
remaining for communication (e.g., monitored by the com 
munication condition monitor 630), the exemplary system 
600 may determine that a different set of MIMO communi 
cation resources may be more appropriate for communicating 
a second portion of the unit of information (e.g., to conserve 
energy). 
0117. In a fourth non-limiting example, the first set of 
MIMO communication resources may comprise two of four 
antennas (e.g., the first antenna 660 and a second antenna of 
the nantennas, where n=4). Due to a detected user request for 
higher quality communications (e.g., detected by the commu 
nication condition monitor 630 working in conjunction with 
a user interface module), the exemplary system 600 may 
determine that a different set of MIMO communication 
resources may be more appropriate for communicating a 
second portion of the unit of information. 
0118. If an adjustment in allocated MIMO communica 
tion resources is not warranted, the exemplary system 600 
may continue monitoring communication conditions while 
communicating the unit of information. If an adjustment in 
allocated MIMO communication resources is warranted, the 
exemplary system 600 may utilize the resource allocation 
module 610 to perform such re-allocation. 
0119. In general, the exemplary system 600 may deter 
mine whether to adjust the MIMO communication resource 
allocation for a next (or second) portion of the unit of infor 
mation. Accordingly, the scope of various aspects of the 
present invention should not be limited by characteristics of 
any particular criterion for making Such determination or 
apparatus for making Such determination. 
0120 Continuing the first exemplary scenario, the 
resource allocation module 610 may determine a second set 
of MIMO communication resources to utilize for communi 
cating a second portion of the unit of information, the second 
set of MIMO communication resources being different from 
the first set of MIMO communication resources. The resource 
allocation module may, for example and without limitation, 
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share various functional characteristics with step 440 of the 
exemplary method 400 illustrated in FIG. 4 and discussed 
previously. 
0121 Continuing the non-limiting examples discussed 
previously with regard to determining whether to adjust the 
MIMO communication resource allocation, in the first non 
limiting example, due to a detected change in multi-path 
communication conditions (e.g., a communicating system 
moving into a wide open area) monitored by the communi 
cation condition monitor 630, the resource allocation module 
610 may determine that only two antennas or one antenna 
may be more appropriate for communicating a second portion 
of the unit of information. In the second non-limiting 
example, due to a detected significant increase in monitored 
noise level, the resource allocation module 610 may deter 
mine that an increased number of MIMO communication 
resources may be more appropriate for communicating a 
second portion of the unit of information. 
I0122. In the third non-limiting example, due to a detected 
reduction in the amount of energy remaining for communi 
cation (e.g., monitored by the communication condition 
monitor 630 in conjunction with power supply circuitry), the 
resource allocation module 610 may determine that a lesser 
amount (or greater amount, depending on the exact condi 
tions) of MIMO communication resources may be more 
appropriate for communicating a second portion of the unit of 
information. In the fourth non-limiting example, due to a 
detected user request for higher quality communications 
(e.g., monitored by the communication condition monitor 
630 in conjunction with user interface circuitry), the resource 
allocation module 610 may determine that the full set of 
MIMO communication resources be utilized for communi 
cating a second portion of the unit of information. 
I0123. In general, the resource allocation module 610 may 
determine a second set of MIMO communication resources to 
utilize for communicating a second portion of the unit of 
information, the second set of MIMO communication 
resources being different from the first set of MIMO commu 
nication resources. Accordingly, the scope of various aspects 
of the present invention should not be limited by characteris 
tics of any particular set of MIMO communication resources, 
any particular manner of determining a set of MIMO com 
munication resources to utilize for communication, or appa 
ratus for making Such determination. 
0.124 Continuing the first exemplary scenario, the 
resource allocation module 610 may, for example, allocate 
the second set of MIMO communication resources for com 
municating the second portion of the unit of information. The 
resource allocation module 610 may, for example and without 
limitation, share various functional characteristics with step 
450 of the exemplary method 400 illustrated in FIG. 4 and 
discussed previously. 
0.125 Continuing the first exemplary scenario, the exem 
plary system 600 may, for example, communicate the second 
portion of the unit of information utilizing the second set of 
MIMO communication resources (e.g., as determined and 
allocated for Such communication by the resource allocation 
module 610). The exemplary system 600 may, for example 
and without limitation, share various functional characteris 
tics with step 452 of the exemplary method 400 illustrated in 
FIG. 4 and discussed previously. 
0.126 Continuing the first exemplary scenario, the exem 
plary system 600 may, for example, perform additional pro 
cessing. The exemplary system 600 may, for example and 
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without limitation, share various functional characteristics 
with step 460 of the exemplary method 400 illustrated in FIG. 
4 and discussed previously. 
0127. For example, the exemplary system 600 may utilize 
a user interface module to perform user interface processing. 
Also for example, the exemplary system 600 may complete 
communication of the second portion of the unit of informa 
tion utilizing the second set of MIMO communication 
resources. Further for example, the exemplary system 600 
may utilize the communication condition monitor 630 during 
communication of the second portion of the unit of informa 
tion to monitor communication conditions (e.g., with the 
potential to change to a third or n' set of allocated MIMO 
communication resources for communicating a third or n” 
portion of the unit of information). The scope of various 
aspects of the present invention should not be limited by 
characteristics of any particular additional processing. 
0128. The first non-limiting exemplary scenario was pre 
sented to provide specific illustrations of generally broader 
aspects of the present invention. Accordingly, the scope of 
various aspects of the present invention should not be limited 
by specific characteristics of the first non-limiting exemplary 
scenario. 
0129. In a second non-limiting exemplary scenario, the 
exemplary system 600 (e.g., the resource allocation module 
610 or other module thereof) may, for example, determine a 
plurality of portions of the unit of information (e.g., prior to 
the exemplary system 600 communicating the unit of infor 
mation). The exemplary system 600 (e.g., the resource allo 
cation module 610 or other module thereof) may, for example 
and without limitation, share various functional characteris 
tics with step 515 of the exemplary method 500 illustrated in 
FIG. 5 and discussed previously. 
0130. As discussed previously (e.g., with regard to step 
420 of the exemplary method 400 illustrated in FIG. 4), 
portions of the unit of information may be determined in any 
of a variety of manners. For example and without limitation, 
the exemplary system 600 may determine a first and second 
(to n') portion of the unit of information in any of a variety of 
manners. For example and without limitation, the exemplary 
system 600 may determine a plurality of portions of the unit 
of information based, at least in part, on information priority 
or information type. For example, the exemplary system 600 
may determine a plurality of portions of the unit of informa 
tion, each of which may comprise a portion of the unit of the 
information to be communicated simultaneously (e.g., paral 
lel streams of audio and video information). 
0131 Continuing the second exemplary scenario, the 
exemplary system 600 may, for example, utilize the resource 
allocation module 610 to determine a plurality of sets of 
MIMO communication resources, corresponding to the plu 
rality of portions of the unit of information (e.g., as deter 
mined previously by the exemplary system 600), to utilize for 
communicating the unit of information. The resource alloca 
tion module 610 may, for example and without limitation, 
share various functional characteristics with step 520 of the 
exemplary method 500 illustrated in FIG. 5 and discussed 
previously. 
0132 Continuing the second exemplary scenario, the 
resource allocation module 610 may, for example, allocate 
each of the plurality of sets of MIMO communication 
resources to a corresponding portion of the unit of informa 
tion. The resource allocation module 610 may, for example 
and without limitation, share various functional characteris 
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tics with step 530 of the exemplary method 500 illustrated in 
FIG. 5 and discussed previously. 
0.133 Continuing the second exemplary scenario, the 
exemplary system 600 may, for example, communicate the 
first and second portions of the unit of information (e.g., 
simultaneously) utilizing the first and second sets of MIMO 
communication resources, respectively (e.g., as determined 
by the resource allocation module 610). In a non-limiting 
example, the exemplary system 600 may communicate a first 
portion of the unit of information utilizing the first set of 
MIMO communication resources, while communicating a 
second portion of the unit of information utilizing the second 
set of MIMO communication resources. 
0.134. The second non-limiting exemplary scenario was 
presented to provide specific illustrations of generally 
broader aspects of the present invention. Accordingly, the 
Scope of various aspects of the present invention should not be 
limited by specific characteristics of the second non-limiting 
exemplary scenario. 
0.135 The exemplary system 600, and modules thereof, 
may be implemented in hardware, software or a combination 
thereof. Also, various modules may share various hardware 
and/or Software sub-modules. As a non-limiting example, a 
first module and a second module may share processing hard 
ware or may share various Software code segments. Accord 
ingly, the scope of various aspects of the present invention 
should not be limited by any particular hardware or software 
implementation of the exemplary system 600 (or portions 
thereof) or by any arbitrary notion of boundaries between 
modules. 
0.136. In addition, the exemplary system 600 may be 
implemented in any of a variety of degrees of integration. For 
example, the entire system 600 may be implemented on a 
single integrated circuit. Also for example, the entire system 
600, except for the antennas, may be integrated on a single 
integrated circuit. Further for example, the exemplary system 
600 may be implemented on a plurality of integrated circuits. 
Accordingly, the scope of various aspects of the present 
invention should not be limited by characteristics of a par 
ticular degree of integration or distribution. 
0.137 In summary, various aspects of the present invention 
provide a system and method for providing dynamic alloca 
tion of MIMO communication resources across a single com 
munication. While the invention has been described with 
reference to certain aspects and embodiments, it will be 
understood by those skilled in the art that various changes 
may be made and equivalents may be substituted without 
departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or 
material to the teachings of the invention without departing 
from its scope. Therefore, it is intended that the invention not 
be limited to the particular embodiment disclosed, but that the 
invention will include all embodiments falling within the 
Scope of the appended claims. 
What is claimed is: 
1. A communication method comprising: 
in a Multiple Input Multiple Output (MIMO) communica 

tion system: 
communicating information using a first set of MIMO 

communication resources; and 
while communicating using the first set of MIMO com 

munication resources: 
determining, based on a monitored energy Supply, to 

continue communicating using a second set of 
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MIMO communication resources, the second set 
different than the first set; and 

continuing communicating the information using the 
second set of MIMO communication resources. 

2. The method of claim 1, where determining based on a 
monitored energy Supply comprises: 

determining based on a monitored energy Supply available 
to the MIMO communication system. 

3. The method of claim 1, where determining based on a 
monitored energy Supply comprises: 

determining based on a monitored energy Supply available 
to the MIMO communication system for communica 
tion. 

4. The method of claim 1, where determining based on a 
monitored energy Supply comprises: 

determining based on a monitored energy Supply available 
to the MIMO communication system for communicat 
ing the information. 

5. The method of claim 1, where determining whether to 
continue communicating using the second set of MIMO com 
munication resources is further based on a location of the 
MIMO communication system. 

6. The method of claim 1 where determining whether to 
continue communicating using the second set of MIMO com 
munication resources is further based on a location of a com 
munication system receiving the information. 

7. The method of claim 1, where determining whether to 
continue communicating using the second set of MIMO com 
munication resources is further based on component avail 
ability of the MIMO communication system. 

8. A non-transitory computer readable medium storing 
processor executable instructions that, when executed by a 
processor, cause a Multiple Input Multiple Output (MIMO) 
communication system to: 

communicate information using a first set of MIMO com 
munication resources; and 

while communicating using the first set of MIMO commu 
nication resources: 
determine, based on a monitored energy Supply, to con 

tinue communicating using a second set of MIMO 
communication resources, the second set different 
than the first set; and 

continue communicating the information using the sec 
ond set of MIMO communication resources. 

9. The non-transitory computer readable medium of claim 
8, where the monitored energy Supply comprises the energy 
available to the MIMO communication system. 

10. The non-transitory computer readable medium of claim 
8, where the monitored energy Supply comprises the energy 
available to the MIMO communication system for commu 
nication. 

11. The non-transitory computer readable medium of claim 
8, where the monitored energy Supply comprises the energy 
available to the MIMO communication system to communi 
cate the unit of information. 

12. The non-transitory computer readable medium of claim 
8, where the instructions, when executed, cause the MIMO 
communication system to determine whether to continue the 
communicating using a second set of MIMO communication 
resources further based on a location of the MIMO commu 
nication system. 

13. The non-transitory computer readable medium of claim 
8, where the instructions, when executed, cause the MIMO 
communication system to determine whether to continue the 
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communicating using a second set of MIMO communication 
resources further based on a location of a communication 
system receiving the unit of information. 

14. The non-transitory computer readable medium of claim 
8, where the instructions, when executed, cause the MIMO 
communication system to determine whether to continue the 
communicating using a second set of MIMO communication 
resources further based on component availability of the 
MIMO communication system. 

15. A first Multiple Input Multiple Output (MIMO) com 
munication system comprising: 

a processor; 
a memory storing processor executable instructions that, 
when executed by the processor, cause the first MIMO 
communication system to: 
communicate, to a second MIMO communication sys 

tem, information using a first set of MIMO commu 
nication resources available in the first MIMO com 
munication system; and 

while communicating using the first set of MIMO com 
munication resources: 
monitor available resources at the second MIMO 

communication system; 
determine, based on the available communication 

resources at the second MIMO communication 
system, to continue communicating to the second 
MIMO system using a second set of MIMO com 
munication resources available in the first MIMO 
system; and 

continue communicating using the second set of 
MIMO communication resources. 

16. The first MIMO communication system of claim 15, 
where the available communication resources at the second 
MIMO communication system comprise available resources 
to receive the unit of information from the first MIMO com 
munication system. 

17. The first MIMO communication system of 15, further 
comprising instructions that, when executed, cause the first 
MIMO communication system to determine whether to con 
tinue the communicating using a second set of MIMO com 
munication resources further based on a location of the first 
MIMO communication system. 

18. The first MIMO communication system of 15, further 
comprising instructions that, when executed, cause the first 
MIMO communication system to determine whether to con 
tinue the communicating using a second set of MIMO com 
munication resources further based on a location of the sec 
ond MIMO communication system. 

19. The first MIMO communication system of claim 15, 
further comprising instructions that, when executed, cause 
the first MIMO communication system to determine whether 
to continue the communicating using a second set of MIMO 
communication resources further based on component avail 
ability of the first MIMO communication system 

20. The first MIMO communication system of claim 15, 
further comprising instructions that, when executed, cause 
the first MIMO communication system to determine whether 
to continue the communicating using a second set of MIMO 
communication resources further based on energy Supply of 
the first MIMO communication system. 
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