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USE OF SUPPLEMENTAL ASSIGNMENTS TO 
DECREMENT RESOURCES 

CLAIM OF PRIORITY UNDER 35 U.S.C. §120 

[0001] The present Application for Patent claims priority to 
US. patent application Ser. No. 11/142,121 entitled “USE OF 
SUPPLEMENTAL ASSIGNMENTS” ?led May 31, 2005, 
pending, Which is hereby expressly incorporated by reference 
herein. 

BACKGROUND 

[0002] 1. Field 

[0003] The following description relates generally to Wire 
less communications and more particularly to dynamically 
managing netWork resources by providing supplemental 
resource assignments that facilitate decrementing resources. 

[0004] II. Background 

[0005] Wireless netWorking systems have become a preva 
lent means by Which a majority of people WorldWide has 
come to communicate. Wireless communication devices have 
become smaller and more poWerful in order to meet consumer 
needs and to improve portability and convenience. The 
increase in processing poWer in mobile devices such as cel 
lular telephones has lead to an increase in demands on Wire 
less netWork transmission systems. Such systems typically 
are not as easily updated as the cellular devices that commu 
nicate there over. As mobile device capabilities expand, it can 
be dif?cult to maintain an older Wireless netWork system in a 
manner that facilitates fully exploiting neW and improved 
Wireless device capabilities. 

[0006] For example, it can be expensive (e.g., bit-Wise, . . . 
) to precisely describe channel assignments in a Wireless 
networking environment. Such can be especially true When 
users (e.g., mobile devices) are not required to be aWare of 
system resource assignments to other users of the Wireless 
system. In such cases, assignments of system resources, such 
as broadcast channels an the like can require updating on 
virtually every broadcast cycle in order to provide each user 
With adequate bandWidth and/or netWorking poWer, Which 
can tax the Wireless netWork system and expedite realiZation 
of netWork limitations. Additionally, by requiring such con 
tinuous updates and/or complete reassignment messages to 
be transmitted to users so frequently, such conventional meth 
ods of system resource allocation can require expensive and 
high-poWered communication components (e.g., transceiv 
ers, processors, . . . ) just to meet system demand. 

[0007] Multiple-access communication systems typically 
employ methods of assigning system resources to the indi 
vidual users of the system. When such assignments change 
rapidly over time, system overhead required just to manage 
the assignments can become a signi?cant portion of the over 
all system capacity. When assignments are sent using mes 
sages that constrain the assignment of resource blocks to a 
subset of the total possible permutations of blocks, assign 
ment expense can be reduced someWhat, but by de?nition, 
assignments are constrained. Further, in a system Where 
assignments are “sticky” (e.g., an assignment persists over 
time rather than having a deterministic expiration time), it can 
be dif?cult to formulate a constrained assignment message 
that addresses an instantaneous available resources. 
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[0008] In vieW of at least the above, there exists a need in 
the art for a system and/ or methodology of improving assign 
ment noti?cation and/or updates and reducing assignment 
message overhead in Wireless netWork systems. 

SUMMARY 

[0009] The folloWing presents a simpli?ed summary of one 
or more embodiments in order to provide a basic understand 
ing 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 embodi 
ments in a simpli?ed form as a prelude to the more detailed 
description that is presented later. 

[0010] According to an aspect, a method of dynamically 
allocating system resources comprises determining Whether 
at least one mobile device requires additional resources or 
requires resource de-allocation, generating a supplemental 
assignment that de-assigns the resources and is indicated as a 
supplemental assignment message, and transmitting the 
supplemental assignment to the at least one mobile device. 

[0011] In another aspect, a system that facilitates supple 
menting resource assignments for mobile devices comprises 
a supplemental component that receives information related 
to increased or decreased resource requirements of at least 
one of a plurality of mobile devices and generates a supple 
mental assignment to allocate additional resources or de 
allocate existing resources to satisfy the resource require 
ments. The system further comprises a transceiver that 
transmits supplemental assignment messages to the plurality 
of mobile devices. 

[0012] In a further aspect, an apparatus comprises means 
for determining Whether at least one mobile device requires 
additional resources or requires resource de-allocation, 
means for generating a supplemental assignment that de 
assigns the resources and is indicated as a supplemental 
assignment message, and a transmitter that transmits the 
supplemental assignment to the at least one mobile device. 

[0013] In other aspects, a mobile device comprises a pro 
cessor and a memory coupled to the processor. The processor 
may be con?gured to identify Whether an assignment mes 
sage is a supplemental assignment and to determine Whether 
the supplemental assignment is intended to de-assign 
resources. 

[0014] In further other aspects, a method comprises deter 
mining Whether a received assignment message is a supple 
mental assignment and if the assignment message is a supple 
mental assignment, then determining Whether the 
supplemental assignment is intended to de-assign resources. 
The method also comprises de-assigning resources based 
upon resources identi?ed in the assignment message, if the 
assignment message is a supplemental assignment. 

[0015] In yet further aspects, an apparatus comprises 
means for determining Whether a received assignment mes 
sage is a supplemental assignment and if the assignment 
message is a supplemental assignment, then determining 
Whether the supplemental assignment is intended to de-as sign 
resources. The apparatus also comprises means for de-assign 
ing resources based upon resources identi?ed in the assign 
ment message, if the assignment message is a supplemental 
assignment. 
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[0016] To the accomplishment of the foregoing and related 
ends, the one or more embodiments comprises the features 
hereinafter fully described and particularly pointed out in the 
claims. The following description and the annexed draWings 
set forth in detail certain illustrative aspects of the one or more 
embodiments. These aspects are indicative, hoWever, of but a 
feW of the various Ways in Which the principles of various 
embodiments may be employed and the described embodi 
ments are intended to include all such aspects and their 
equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 illustrates a group of N system resource 
blocks in order to facilitate understanding of a manner in 
Which various embodiments presented herein can operate. 

[0018] FIG. 2 is an illustration of a channel table that can be 
employed in a Wireless netWorking system to facilitate 
assigning system resources that comprises a plurality of users 
(e. g., devices) and their respective resource assignments. 

[0019] FIG. 3 illustrates a group of resource blocks that can 
be allocated to a plurality of users. 

[0020] FIG. 4 is an illustration of a series of non-persistent 
(e.g., non-sticky) assignments made over time. 

[0021] FIG. 5 is an illustration ofa series of persistent, or 
“sticky” assignments made over time, such as can be 
employed With regard to various embodiments described 
herein. 

[0022] FIG. 6 is an illustration of a system that facilitates 
employing supplemental assignments to allocate system 
resources in a manner that reduces system overhead and/or 
transmission requirements by reducing signal siZe. 

[0023] FIG. 7 illustrates a system that facilitates providing 
supplemental resource assignments to users of a communi 
cation netWork in order to reduce assignment signal overhead 
cost. 

[0024] FIG. 8 is an illustration of a system that facilitates 
generating supplemental assignments to assign system 
resources to users of a communication netWork While miti 
gating resource allocation costs. 

[0025] FIG. 9 illustrates a system that facilitates assigning 
system resources to a user at minimal overhead cost. 

[0026] FIG. 10 illustrates a methodology for generating 
and providing supplemental system resource assignments to 
users of a Wireless netWork. 

[0027] FIG. 11 illustrates a methodology for generating 
and transmitting supplemental assignments to a user in a 
Wireless netWork environment is illustrated. 

[0028] FIG. 12 is an illustration ofa methodology for pro 
viding supplemental resource assignments to devices com 
munication over a Wireless netWork. 

[0029] FIG. 13 is an illustration of a Wireless netWork envi 
ronment that can be employed in conjunction With the various 
systems and methods described herein. 

[0030] FIG. 14 is an illustration ofa methodology for pro 
cessing supplemental resource assignments to determine 
Whether to de-assign resources at a Wireless communication 
apparatus. 
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[0031] FIG. 15 is an illustration of an apparatus for pro 
cessing supplemental resource assignments to determine 
Whether to de-assign resources at a Wireless communication 
apparatus. 

DETAILED DESCRIPTION 

[0032] Various embodiments are noW described With refer 
ence to the draWings, Wherein like reference numerals are 
used to refer to like elements throughout. In the folloWing 
description, for purposes of explanation, numerous speci?c 
details are set forth in order to provide a thorough understand 
ing of one or more embodiments. It may be evident, hoWever, 
that such embodiment(s) may be practiced Without these spe 
ci?c details. In other instances, Well-knoWn structures and 
devices are shoWn in block diagram form in order to facilitate 
describing one or more embodiments. 

[0033] As used in this application, the terms “component, 
”“system,” and the like are intended to refer to a computer 
related entity, either hardWare, a combination of hardWare 
and softWare, softWare, or softWare in execution. For 
example, a component may be, but is not limited to being, a 
process running on a processor, a processor, an object, an 

executable, a thread of execution, a program, and/or a com 
puter. One or more components may reside Within a process 
and/or thread of execution and a component may be localiZed 
on one computer and/or distributed betWeen tWo or more 

computers. Also, these components can execute from various 
computer readable media having various data structures 
stored thereon. The components may communicate by Way of 
local and/or remote processes such as in accordance With a 
signal having one or more data packets (e.g., data from one 
component interacting With another component in a local 
system, distributed system, and/or across a netWork such as 
the Internet With other systems by Way of the signal). 

[0034] Furthermore, various embodiments are described 
herein in connection With a subscriber station. A subscriber 
station can also be called a system, a subscriber unit, mobile 
station, mobile, remote station, access point, base station, 
remote terminal, access terminal, user terminal, user agent, or 
user equipment. A subscriber station may be a cellular tele 
phone, a cordless telephone, a Session Initiation Protocol 
(SIP) phone, a Wireless local loop (WLL) station, a personal 
digital assistant (PDA), a handheld device having Wireless 
connection capability, or other processing device connected 
to a Wireless modem. 

[0035] Moreover, various aspects or features described 
herein may be implemented as a method, apparatus, or article 
of manufacture using standard programming and/or engi 
neering techniques. The term “article of manufacture” as used 
herein is intended to encompass a computer program acces 
sible from any computer-readable device, carrier, or media. 
For example, computer readable media can include but are 
not limited to magnetic storage devices (e.g., hard disk, 
?oppy disk, magnetic strips . . . ), optical disks (e.g., compact 
disk (CD), digital versatile disk (DVD) . . . ), smart cards, and 
?ash memory devices (e.g., card, stick, key drive . . . ). 

[0036] Referring noW to the draWings, FIG. 1 illustrates a 
group of N system resource blocks 100 in order to facilitate 
understanding of a manner in Which various embodiments 
presented herein can operate. Such resource blocks 100 can 
be, for instance, time slots, frequencies, code slots, a combi 
nation of the preceding, etc. A general description of a subset 
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of such blocks can be, for example, a block index list, such as 
a list of blocks assigned to a particular user. For example, an 
index list such as {2, 3, 10, 11, 12, 13} could be employed to 
represent that the user is assigned such blocks. Alternatively, 
a Boolean array can be employed to describe the same assign 
ment, such as an array ofN bits {01100000011110}. Con 
ventional systems employing such assignment mechanisms 
Will realiZe signi?cant expense in doing so, albeit With dif 
ferent properties. For instance, a block index list can be sub 
stantially more expensive With regard to a number of bits 
required to convey such assignments as a subset of blocks to 
be assigned groWs in siZe. The Boolean array, on the other 
hand, exhibits a someWhat ?xed expense regardless of the 
number of 1s and 0s, but the expense is relatively large, 
especially as N groWs. 

[0037] Additionally, in cases Where assignments are 
restricted to contiguous sets of blocks, or resources, such 
assignments can be signaled by indicating a ?rst block in the 
assignment and a total number of blocks in the assignment. 
For example, a block index assignment such as {11, 12, 13, 
14, 15} can be signaled as {11, 5}, Where “1 1” represents a 
?rst block to be assigned to a givenuser and “5” represents the 
total number of contiguous blocks to be assigned, of Which 1 1 
is the ?rst block. Still furthermore, if an ordering of users is 
knoWn, then an assignment signal can be transmitted Without 
user information. For instance, only the number of blocks 
being assigned need be signaled so long as all users are aWare 
of the assignments for all other users. For instance, if assign 
ments for users 1-3 are represented by {user 111-5}, {user 
2:6-7}, and {user 3:8-12}, and if all users are aWare oftheir 
respective user numbers, such an assignment can be Written as 
{5, 2, 5}. HoWever, this arrangement requires that all users on 
the system are aWare of the assignments to all other users 
since, for example, user 2 cannot knoW that its assignment 
begins With block 6 unless it knoWs that user 1 has been 
assigned blocks 1-5. Thus, it can be seen that systems 
employing such conventional methods of assigning system 
resources can be expensive to implement and can incur a 
substantial burden on system transmission resources in Which 
they are implemented. As Will be seen the systems and meth 
ods described herein facilitate surmounting such conven 
tional burdens. 

[0038] FIG. 2 is an illustration of a channel table 200 that 
can be employed in a Wireless networking system to facilitate 
assigning system resources (e.g., transmission channels, time 
slots, code slots, frequencies, . . . ), Which comprises a plu 
rality of users (e.g., devices) and their respective resource 
assignments. Such a table 200 can be knoWn to all users, 
Which can employ the channel table indices to interpret 
assignment messages. For example, according the table 200, 
an assignment such as {user 1: index 2} can be Written, Which 
can reduce assignment signal expense When compared to 
block index and/or Boolean array techniques. The folloWing 
table sets forth a summary of conventional assignment 
mechanism characteristics With their relative bene?ts and 
consequences. 

All users must vieW 

Method Restrictive Expense all assignments 

Block index list No High No 
Contiguous block Yes Medium No 
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-continued 

All users must vieW 

Method Restrictive Expense all assignments 

Boolean array No High No 
Known user order Yes LoW Yes 
Channel table Yes Medium No 

[0039] Thus, it can be seen that typical assignment alloca 
tion schemes do not provide a mechanism that is both cheap 
and non-restrictive and Which does not require all users on a 
system to vieW all user assignments. 

[0040] FIG. 3 illustrates a group of resource blocks 300 that 
can be allocated to a plurality of users. Such resources can 

include, for example, system channels, time slots, frequen 
cies, code slots, and the like. According to an embodiment, 
sticky assignments (e.g., assignments that are valid until a 
further assignment signal is received) can be employed to 
assign system resources in, for example, Wireless communi 
cation netWorks (e.g., OFDM, OFDMA, CDMA, TDMA, 
GSM, . . . ). Such assignments can also be restrictive, such that 
signal expense is reduced at a cost of limiting ability to 
arbitrarily assign sets of resource blocks. In order to over 
come such restrictions While minimiZing allocation signal 
expense, supplemental assignments can be employed to man 
age system resources and meet user resource needs. For 
example, the resource blocks 300 can comprise a ?rst block 
set 302 that contains blocks 1-4 that are assigned to user 1. 
User 2 can be assigned a second block set 304 that comprises 
blocks 5 and 6. Finally, blocks 7-9 can comprise a block set 
306 that consists of unused blocks. It can be determined that 
the requirements of user 1 have increased to a point that user 
1 requires additional resource blocks. According to this 
aspect, a supplemental assignment can be generated that can 
augment user 1’s current assignment rather than completely 
replacing it. For example, a designating bit can be incorpo 
rated into the supplemental assignment to tag the assignment 
as a supplemental assignment so that a recipient device can 
recogniZe it as such. If the designator bit is set to “supple 
mental,” then a channel or resource described by the message 
can be added to the previously held assignment of the user. If 
the designator bit is nor set to “supplemental,” then the mes 
sage can be construed to replace the previous assignment. It 
Will be appreciated by one skilled in the art that other methods 
of message designation With regard to supplemental/non 
supplemental assignments can be employed, and that 
embodiments described herein are not limited to employing a 
designator bit, but rather can utiliZe any suitable designation 
mechanism, Whether implicit or explicit. 

[0041] For example, user 1’s initial sticky assignment can 
be represented as {1, 2, 3, 4:0}, Where “0” indicates a non 
supplemental assignment and channels 1-4 are assigned. 
Additionally, to mitigate signal transmission expense in cases 
Where assigned channels are contiguous, such a non-supple 
mental assignment can be represented as [1,410] Where the 
?rst integer “1” represents a ?rst assigned channel, and the 
second integer “4” represents a length of assigned channels. If 
supplemental channels are to be assigned to user 1 for 
instance due to increased user needs and the like, then a 
supplemental assignment can be generated and transmitted to 
user 1. For example, {7, 8, 9:1 } can represent that channels 7, 
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8, and 9 are additionally to be assigned to user 1. In this 
example, the designator bit is set to “1” to indicate that the 
assignment is supplemental and should not merely replace the 
previous user 1 assignment of channels 1-4, but rather aug 
ment such assignment. Additionally, because the additional 
channels 7-9 are contiguous, the supplemental assignment 
can be expressed as [7, 3: 1], Where 7 is the ?rst supplemental 
channel assignment, and the length of contiguous supplemen 
tal channels to be assigned is 3 . According to this latter aspect, 
assignment signal overhead can be further reduced When 
compared to conventional systems (e.g., having to transmit a 
bulky second signal such as {1,2, 3, 4,7, 8, 9: 0}). 
[0042] In other aspects, a supplemental assignment may 
function as decremental assignment, one that reduces 
assigned resources, this may be done by transmitting an 
assignment With the supplemental ?ag set but that identi?es 
an existing resource or resources already assigned to the user. 
That Way, the user Will receive the supplemental assignment, 
and reduce its resources. This approach alloWs for the use of 
a same format message for supplemental assignments that 
increase and decrease resource allocation. This saves on the 
overhead of neW assignments, While at the same time not 
requiring implicit de-assignment processing by a user. 

[0043] For example, a user receives an initial sticky assign 
ment that can be represented as {1, 2, 3, 4:0}, Where “0” 
indicates a non-supplemental assignment and channels 1-4 
are assigned. Then user 1 receives a supplemental assign 
ment, for example, {3:1} can represent that channel 3 and 4 
are being maintained as assigned to user 1, and the other 
channels 1 and 2, and are being removed from user 1. In this 
example, the designator bit is set to “1” to indicate that the 
assignment is supplemental and should not merely replace the 
previous user 1 assignment of channels 1-4. Alternatively, the 
supplemental assignment {3:1} can represent that channels 
1-3 are being maintained for user 1 While channel 4 is being 
removed. 

[0044] According to a related aspect, supplemental assign 
ment transmission permissions can be predicated upon vali 
dation of a previous assignment to a user (e.g., reception of 
some validating data, such as a veri?cation message indicat 
ing successful packet or sequence decode over a reverse link, 
an acknoWledgement of successful receipt or decode over a 
forWard link, . . . ). In such a manner, a netWork can validate 

a user’s assignment prior to supplementing such assignment. 

[0045] FIG. 4 is an illustration of a series of non-persistent 
(e.g., non-sticky) assignments made over time. Frequencies 
are illustrated as the type of system resource being assigned, 
although assignable system resources are not limited to being 
such. According to the Figure, a ?rst user, U1, is assigned 
frequency A at time 1. At time 2, frequency A can be reas 
signed to user 2, in part because the initial assignment is not 
a sticky assignment. Frequency C is illustrated as being 
assigned to user 3 during both time 1 and time 2. HoWever, 
because the assignment of frequency C to user 3 is not a sticky 
assignment, user 3’s retention of frequency C can require 
separate assignments at each of time 1 and time 2, resulting in 
undesirable increases in assignment signal overhead, Which 
in turn can detrimentally affect system resources. Thus, a 
system employing non-sticky assignments Would require n 
different assignment messages per time frame to assign n 
available frequencies to N users. 

[0046] FIG. 5 is an illustration ofa series of persistent, or 
“sticky” assignments 500 made over time, such as can be 
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employed With regard to various embodiments described 
herein. For example, a ?rst set of assignments can be trans 
mitted to users 1-N during a ?rst time frame, and such assign 
ments can persist until one or more subsequent assignments 
are transmitted to one or more individual users. Thus, the ?rst 
set of N assignments can su?ice to provide system resource 
assignments to all users until a change in such assignments is 
desired and/ or necessary (e. g., due to user needs, bandWidth 
availability, . . . ). A subsequent user such as U6 can be 

assigned frequency D should such frequency become avail 
able, as illustrated at t3. In this manner, feWer assignment 
messages need be transmitted over a netWork than When 
employing non-sticky assignments. 
[0047] Additionally, available system resources can be 
assigned to any user 1-N should the user require additional 
resources. For instance, it can be determined that U5 requires 
additional frequency availability at some time during com 
munication over a netWork, in addition to frequency E. A 
subsequent assignment message can be transmitted to U5 to 
indicate that frequencies E and F are assigned U5. Moreover, 
in connection With the various embodiments detailed herein, 
such additional assignment message can be a supplemental 
assignment to mitigate consumption of netWork resources 
When reassigning frequencies to U5. 

[0048] Further, a supplemental assignment may function as 
decremental assignment. For example, With respect to U5, 
sometime after being assigned frequencies E and F, it may be 
decided to remove a resource. As such, a supplemental 
assignment identifying frequency F. U5 Would interpret such 
a message as a de-assignment of frequency E, and Would 
cease utiliZing or expecting communication on frequency E. 

[0049] FIG. 6 is an illustration of a system 600 that facili 
tates employing supplemental assignments to allocate system 
resources in a manner that reduces system overhead and/or 
transmission requirements by reducing signal siZe. System 
600 can comprise an assignment component 602 that controls 
system resource (e. g., channel, frequency, time slot, code slot, 
. . . ) allocation. Assignment component 602 comprises a 

sticky component 604 that generates sticky assignments that 
can be persisted in time until subsequent assignment infor 
mation is received by a user (e.g., device). Assignment com 
ponent 602 additionally comprises a supplemental compo 
nent 606 that generates supplemental assignments to 
apportion system resources according to user needs as they 
change. Additionally, supplemental component 606 may be 
utiliZed to de-assign resources already assigned to one more 
user devices 610. For example, a supplemental assignment 
may identify one resource from Which the other resources that 
are de-assigned are inferred, based upon a pre-determined 
algorithm, or explicitly identify the remaining or de-assigned 
resources. 

[0050] According to an example, user device 610 can be 
initially assigned a subset of available resources, such as {1, 
3, 4, 6: 0 User device 610 can then require additional 
resources and it can be determined that a resource block or 

channel, 2, is available. According to an embodiment, a 
supplemental assignment [2, 1: 1] can be generated and trans 
mitted to the user to add resources beginning With block 2 and 
having a length of 1 (e.g., channel 2). In this manner, system 
600 need not retransmit a bulky complete assignment mes 
sage (e.g., {1,2, 3, 4, 6: 0}). 
[0051] According to another example, a user can be 
assigned resources 1-4 by assignment component 602 
















