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

fully exploiting new and improved wireless device capabilities.

[0004] 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, assighments 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 continuous vpdates and/or
complete reassignment messages to be transmitted to users so frequently, such

conventional methods of system resource allocation can require expensive and high-
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[0007] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or

more embodiments in a simplified form as a prelude to the more detailed description

that is presented later.

[0008] One or more embodiments include a plurality of systems/methodologies
for resolving resource assignment conflicts using decremental assignments in wireless
networking environments (e.g., OFDM, OFDMA, CDMA, ...). A decremental
assignment can be implicit or explicit. For example, an explicit decremental assignment
can specify a portion of a user’s existing assignment that should be removed from the
user’s assignment, while an implicit decremental assignment can be an assignment to
another user that is observed by the first user and conflicts with the first user’s
assignment. In the latter case, such a conflicting assignment message to a second user
can be interpreted by the first user as a decremental assignment. Decremental

assignments provide more robust resource management mechanisms than conventional



r's assignment, while an inplicit decrenental assignnent can be an
;:gi gnnment '?o anot her user that is observed by the first useand -
conflicts wwoOhkodsiesd3i r st user's assignment. In the | altctrmszanawfsgcb he
conflicting assignment nessage to a secgnd user can be interprete yde
first user as a decrenental assignnent. Decr;;eent alﬁeﬁtsf;sl)gglrrents provi
nmore robust Ep&EadwEC ﬁﬂ%’@ﬁﬁlo RSB G R s DL
2006/ 098993 P%T/ US2006 80§ 99 ffystens%iﬁm%l C _%\% ca [FOBAI ) a eer <
conpl et e expFFoes Méé‘?"gﬁﬁ@ﬁt’mﬁfsﬂg_é@mﬁw&e ¢dnflicting essigumentahie O g e os]
resource assugépvels where confli cting assignnents are di scover ed.

The utilizat L@n of decremental assignnments facilitates permtting a o
network to r E4f¥e assﬂbﬁﬁ@@“?ﬁ@sﬂa@@n@%ﬁ%eamem_f&ﬂmu?rpeﬂmttmrgggss; 22| o
assi gnnent  héwbrksd féﬁb&%&@@h@nymgﬁég%%&ﬁﬂéad%X»Prgﬁskht%g%8 SIRBIE AEERmERt ooy
to a confli cg,igng user and —assigns such resources _ ! user.
Decrenent al 8L BFRUS)eaasaigess noat#pnbéreswemgmgnedenbamnﬂmmf ; e:rangd h that
t he assi gnnegkighesusi@Sourdes HEmARRE Y. BLJr%rﬁéﬁEali g&%gg@%%ﬁéq%&%%%{(f ¢ q iyn
deassi gnnent (e@gf@, .all users whose presen T esource i
conflict witHans GF%@W& s_vgh Hatthe areignipent message iadedogstiety anr?;;@réﬁtg\%,n 2
e ot RSy L DB LR s cp B MBI D
assi gnnent rr_essaaes are limted in“the nunber or T h OSELS
can be defi nB§onf] @d&l@ﬁéﬁwwsW@ﬁﬁféwanmgssfgam;ﬂtgm?sagg?hgfuaﬁ?g rg o
ssi gnnment rj dGddi SAdE S s. For
Zxarrgl e, ove?ﬁg%dgqiiﬁﬁﬁégﬁmﬁgggur%}si ﬁ%ﬂ??gﬁ%é@% fntﬁff@%?sﬁ’ée an |r rrg:c icit
decr ement s] H8I4mibe Armbes of reseprpebsetsdhit gande defined, dee&menmeasggxrﬁealgs(e) r
reassi gnent cod facilidCaRVih SRBERTer FIAKAGR 63 ole s enbenilo Sl s
[0010] In accordance with another aspect, a method 0 ¢ d{
assi gni ng dﬁﬂs'r5‘5§§?"@1?W@“@§P@mqﬂé§@@ﬁmem can lwiolaitmsﬁ as{m mgli tn
envi r onnment dé&@m@ﬁﬂ%dig%@nenijﬁta%ﬁfréﬂ??ss%néeeocf%%sggrag &%Vdrétﬁasglg\ﬁ%gyt Iogs our ce
existing resource assignment to a first user device |
assi gnnent ftB‘?O"&ﬂ%H’tgﬁ%FOH@éﬁs)Taémwef}temqurr.OVI glt HQQZ1 egf(:{ ?nﬁen} 2source

signnent t e fir : X
gzsi gnment t[gor?gspl yeﬁtaacﬁcﬁg%{j‘glgﬂ_%gtggﬁars eﬁggrgeﬁope%_ymc Yf‘sﬁ. 13:‘:3r|e|source
confiict carfdEsHimingsytanfrarurers in hmrci@mnptwsdunmormmt@lﬂmpﬁeloi gt -
exi sting reseidEsg a@@s%hﬂ@eﬁﬁltic? bétwhéh ARKEED BSufE ﬁ%sg,egausntentc%g @ ficst user g
resource listed i'n both the new resource “assign . -

device and a new resource assignment for a second user device, and providing a

SR

decremental assignment to the first user device to decrement the existing resource
assignment to resolve a detected resource conflict. Detecting a resource conflict can
comprise comparing the new resource assignment to all existing resource assignments

to determine at least one conflicting resource listed in both the new resource assignment

and the existing resource assignment.

[0011] In another aspect, a method of dynamically allocating wireless network
resources can comprise generating a first resource assignment for a first user device
connected to a wireless network, transmitting the first standard assignment to the first
user device to give the first user control of resources defined in the first standard
resource assignment, generating a second standard resource assignment for a second
user device connected to the wireless network, and determining whether at least one
resource is common to each of the first and second standard assignments prior to

transmitting the second assignment to the second user device. Upon a determination
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Wi rel ess netagnneRihitMRIPEmA axgzﬁtslgﬁﬁe?]t component that generates persistent

resource assignments for user devices in a wireless network environment and detects

conflicts between resource assignments, a transmitter that transmits resource
assignments to user devices, and a decremental assignment component that generates
decremental assignments for at least one user device to resolve conflicts between

assignments detected by the assignment component. The system can additionally

comprise a verification component that receives a verification message from a user
device that has received a resource ass1gnment wherein the verification message can
indicate a successful receipt of the ass1gnment message.

[0014] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise 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
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decremental assignments to dynamically allocate system resources in a manner that
reduces system overhead and/or transmission requirements by reducing a number of
messages required for resource reallocation and permitting partial deassignment of
resource subsets.

[0020] FIG. 6 illustrates a system that facilitates providing supplemental
resource assignments to users of a communication network in order to reduce
assignment signal overhead cost,

@ [0021] FIG. 7 is an illustration of a system that facilitates generating
supplemental assignments to assign system resources to users of a communication
network while mitigating resource allocation costs.

[0022] FIG. 8 illustrates a system that facilitates assigning system resources and
reassignment of resources after validation of one or more initial assignments.

[0023] FIG. 9 is an illustration of a system that facilitates providing decremental
assignments of system resources to users in a wireless network communication
environment.

[0024] FIG. 10 illustrates a methodology for generating and providing

decremental system resource assignments to users of a wireless network.



messages required for resource reallocation and permtting partial
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[0029] As used in this application, the terms “component,” “system,” and the
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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 computer. 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).

[0030] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with managing system
resources (e.g., channels, frequencies, time slots, ...) and satisfying user needs in a

wireless network environment. According to one aspect, decremental assignments can



diagramformin order to facilitate describing one or nore enbodi nents.
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vari ous aspe(ﬁﬁtsmgt;iesga%gcri t?)eld I n_connection wi th manadi ng system

resources (e.g L lchannal oot SEHUR SRR, aqcesiRoiat, bass station, yemgittenrindlsf yi ng

user needs iagceas tewhingl] essstemEhalpuskr RBiM| dr&@eﬁ‘@gii mé C AsHhbdr Q. ﬁ’é}@ngﬁ pect,
T/ US20067 008588 Haanml oyed
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to subtract t%}ic%@qurg%]%@ro g ﬁzf\é\r%:e(%?rtﬁ eEhonp.p Sessign faitigiionRratoeq] ¢5P) phone,ak y "

assi gnment s Wieslays local aipg WTEL) statidr) @ personl digital Ghsidiahi (bD@,),%hdh%ﬁﬁdeOi?émm .
sitnal s rq,g%b%@ﬂlhssc-ghee gescri légd decrenental assignnents can facilitate
fine-tuned system T essaP s ot AR r ptherptogessing devics comediedtegar d t o

i nst ant aneouditelesameaddmabl e system resources, as well as providing a nore
robust user [wgri encg at reduced over head cost than can be achieved by
conventional" syst ens andr o FEPHSRECS GF atures desgrbedhereinqaryhisr e, vari ous
enbodi ment s implemelgteitasishaihdu fgpiatatiis Tor GRRRRE HafFactith biin@stSiARCr | ber stati on,
A subscri ber st at | n al.so be c}?l | ed a system a subscriber unit,

mobi | e st at iFOR, al%gﬁglmg OneagigeeLing feghnigrgs. Thederay"agislernf mappfeeturst asttiseh, r enot e

termnal, aeendsintendsd to@hconpatia coRpittrRbgra 5&EssHIERSm 2 o']’rg;ﬁ{e _equi prent .
A subscri ber Lon may. be a _cellul ar tel ephone, a cord‘fe S 1el ephone, a

t.at
Session I ni 1% ?bﬁl% PVEP OBt O [eflie) Fofseple.gompyterapadsble msdialca inolpde WLL)
station, a personslinitbgiomgnamshdi@bvitR Y., had BAOABEFidehglric
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD).. .), smart
cards, and flash memory devices (e.g., card, stick, key drive...).

[0033] 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 represent, for
instance, transmission channels, time slots, frequencies, code slots, a combination of the
preceding, etc. A general description of a subset 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 assignment, such as an array of » bits {011000000111 10}. Conventional systems
employing such assignment mechanisms will realize significant expense in doing so,

albeit with different properties. For instance, a block index list can be substantially



havi ng wirel ess connection capability, or other processing device
connected to a wreless nodem [0032] Moreover, various aspects or

f eat ures dewonreceesbodzer ein may be inplemented as a neteocwadis2agp@anat us, or
article of manufacture using standard programm ng and/or engineering
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regard to a Weffiber of bits required to convey such assignnents as a

subset of bl tob ' I size. .The Bool ean array, on the
ot her hand, ~ exhi bi tsﬁ%caégf{rfég\ﬁg?ﬂ?%ﬁt’gﬁc éﬂ%‘galraﬁ“@%‘r“lﬂ‘§§§n‘?ﬁgef‘%@°¢1unber of
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[0034] Addi tdh@pednloYicit | assignments are restricted to

cont i guous set S (§:¥1 c%i){(}é@zc?@osﬁro %g%%&a@eeg,ghcétd{éﬂeﬂ?ggd‘wegt @B APy si gnal ed
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bl ocks in thg: ' . . ampl e, a block .index_ assignnment such as {
11, 12, 13, Qﬁsﬁl ,ﬁﬁlég?@g%“ﬁé‘ggl&tgﬁ%"a 5’"‘&‘3”?‘%’1‘?“%%*}!’,"3%é*‘rstgnmﬂtgo another

user that is observed by the first user and conflicts with the first user’s assignment. In

the latter case, such a conflicting assignment message to a second user can be
interpreted by the first user as a decremental assignment. Both types of decremental
assignments provide more robust resource management mechanisms than conventional
-~ systems, which typically employ a complete explicit deassignment of resources that
@ removes all of a user’s resource assignments.

[0036] The utilization of decremental assignments facilitates permitting a
network to reduce assignment message overhead by transmitting a single assignment
that simultaneously deassigns resources or conflicting users and assigns such resources
to an intended user. Decremental assignment messages can be transmitted in a manner
such that the assignment message is decodable by all current users affected by the
deassignment (e.g., all users whose present resource assignment is in conflict with
resources being assigned by a newly generated assignment, as well as the intended

recipient of the assignment). Additionally, when assignment messages are limited in the



resents a first block to be assigned to a given user and "5" represents
'[ﬁg '?ot al  nunber of contiguous blocks to be assigned, of.\/\/né(ch 11 ![ﬁ thgn
first bl ockwo2toshdseesf urthernore, if an ordering of usecs/usmo mm&z, en
assi gnment signal can be transmitted wythout user information. Iord .
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explicit decremental1 assignment can specify a portron L user et
exi sting assfgFmsHt THATTSH LA iset asHgRse etk fesaumetin By ass1g11mai;1t tt)ggnot Ly
whi | e an i npiheGidrlagfifis RARIEA 2 36w iikdHdBIiseC AN b€ f‘_” assl gtnget”he i rot
user that ismagﬂervedey the first user and corllf icts w TSt
user's assig t. 1 nBYtRY of enample. tha swup olidorka %:rahlb:_appon@naﬁ&mgs e
nmessage t o apleRGHH uéb‘fsedurﬁgﬁn Rial ésgigﬁrﬁﬂﬁ.ef‘&qns%c%,g%ést Iu?regprlr%%f € O ovi de
decrenental assignnment. Both types _decrenenta SST p t
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whi ch typi cabibeks @B SHhBuSPHPI RSt Ride§ 'thta¥ 9&@?@%@%&7{% e o Con of
renmoves all of a user's resource assignnents. ] g
decr ement al GG RiAsks and if Bl fig de&f@me@)@{th:!an tawagauz %e:satrg?&o_hofr,‘ ﬂrrlgira] te utc ﬁat
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FRSOUr Ces tlg-3: 4 Tha rpceding gxample Mmmd!asmegmsslgﬁ&magesccgabl S by
(PanSI Lt ed doguoHaitiice SRS Bl 37 L AUIRR GBS A2, d SRt ©
all current users affected bK t he eassi gnnen g., : nose 4
pr esent res&ﬂ?’c@“&%??@%ﬁeﬁ@” &thiep-blogkddng contigious s@roeﬁmwmelshdke: nigeﬁt 0]9 ed_
by a new y gongfigk ShcRISHEHTE Hsign&Fro V! Hodvd: 61 fsg{sgnglggq ﬁlerﬁgcﬁeége ‘N the WO
assignnent). Additional ly, when assignnent nessages a o the
2006/ 098993 SPUI BASEDTGPOBSSB. v:gclma ?mfzfrfzém”?ﬁ‘i‘b‘?i??ﬁm‘g?si can be
defined, de S [ aftRn , ,
restricti on?ﬁﬁdue tg&’;g?s??‘%g@@szﬁ gnn%s_r??‘s thg_ lokﬁg?sﬁ?ggf‘tsmesﬁﬁg fexanpl e,
over| aps betARER of T} TetQuice RRERment duhis irecopBivs withithd aﬂ&nﬁiﬁnﬂtﬁpjﬁlcfﬁﬁ I?/eor o
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reassignne ntcas(()a, resource block 4 will be decremented from U1’s resource assignment set and will

be reassigned to U2, while U1 retains an assignment for block 5.
[0038] Fig. 2 illustrates a group of resource blocks 200 that can be allocated to a
plurality of users, any of which can have an associated assignment subset decremented

upon a conflicting resource assignment. Such resources can include, for example,

system channels, time slots, frequencies, 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 communication 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
overcome such restrictions while minimizing allocation signal expense, decremental
assignments can be employed to manage system resources and meet user resource

needs. For example, the resource blocks 200 can comprise a first block set 202 that



the overl apping resource to a new intended user. [0037] By way of exanple,
the group of bl ocks 100 can be apportioned to a plurality of users during
an initial assignnment. For instance, a first user U can be assigned
resource blwok@edssassd 5, and various ot her users can [PETASOGIEWIr esour ce
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w  enbodi rreaa& e@lchdiid], ARThABRAiftedef« t re yalid until
a further lgn nment signal is regég?v‘géﬁprcan 8%@ ?ags%géc{ glalgjé%lgn system
resources i jonalchanpgls are tgpe @%@t@@mﬁ{fpwstamn, duettmmcﬂcasedescg , OFDM

OFDMVA, wm,neadaundme@ﬁmthena&cmﬁuﬁga&%@ g Cospééeg,@{;ealaﬁgﬁbe regg“ ctive,

such that signal expense is reduce y to
arbi trarily <A tawses2. gfor examnly, desend; it san ltepremnd&at mmuroe‘bbbmre such

restricti onshiehdn @ar@lorﬂerﬁhﬁéﬂ%g tAshOL al‘hb 9 h3RAhes SR
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assi gnments can be enpl oyed to nmanag emreso rces Yi5er
resource nedd§¥ lio‘Ym@k@ﬁﬁ%éltllﬂ?@Ch@mf@m@lm@@mgnﬁ&ﬁtﬁom'esmmﬂdcﬁe a first

bl ock set 20%e @t oM <HABRL PR8RN3: BT YRS/ Q0 g]zn?egnt st % decrement by

one (e.g., block 4 is deassigned) while user 1 retains an assignment to blocks 1-3, which
is in contrast to conventional systems that require complete deassi gnment of all
resources to a user upon detection of an assignment conflict for any portion of the user’s
assignment. Thus, the conflict can be resolved in favor of user 2’s device, which

@ requires and/or has requested additional resource assignment(s).

w’ [0040] According to a related aspect, decremental assignment transmission
permissions can be predicated upon validation of a previous assi gnment to a user (e.g.,
reception of some validating data, such as an indication of a successful packet or
sequence decode over a reverse link, an acknowledgement over a forward link, .. D). In
such a manner, a network can validate a user’s assignment prior to decrementing such
assignment.,

[0041] Fig. 3 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.



contains blocks 1-4 that are assigned to user 1. User 2 can be assigned a
second block set 204 that conprises blocks 5 and 6. Finally, blocks 7-9
can conpri swoaocs@9spesni ng bl ock set 206 that consi sts raTak0emepbed (e.g.
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messages need be transmitted over a network than when employing non-sticky

assignments.

[0043] Additionally, 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 communication 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 an implicit decremental assignment that can be detected and decoded by
a user whose assignment set is contradicted by the new assignment to US. In this
manner, a single message can suffice to reassign one or more resources to a user while
deassigning the one or more resources from another user, which in turn can facilitate

mitigating consumption of network resources when reassi gning resources.
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U5. Mor eov er[, » 4 {! can be generated and transmitted to the user to assign resources beginning with

block 1 and having a length of 4 (e.g., channels 1-4). Thus, the new assignment can

comprise channels 1, 3, and 4 as originally assigned to the user, as well as newly

assigned channel 2. In the event that channel 2 is assigned to another user at the time of
assignment to the first user, then the conflict can be detected by the network and

@ resolved in favor of the newly assigned user. The user device to which channel 2 is
assigned at the time of the new transmission can be identified and alerted as to the
reassignment, and can automatically have its assignment decremented (e.g., channel 2
can be removed from the conﬂicting‘ user device’s assignment set). In this manner, the
system 500 need not transmit a separate deassignment message to the conflicting user,
thereby reducing overhead costs on the network.
[0046] Fig. 6 illustrates a system 600 that facilitates providing supplemental
resource assignments to users of a communication network in order to reduce
assignment signal overhead cost. System 600 comprises an assignment component 602

that can generate resource assignments for users (e.g., recipient devices, ...).
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coupled to assignment component 602 and that stores information related to user

devices 610, system resources, assignments thereof, assi gnment conflicts, and any other
suitable information related to providing dynamic allocation of system resources (e.g.,
channels, frequencies, time slots, code slots, ...) to one or more user devices 610. A

processor 614 can be operatively connected to assignment component 602 (and/or

memory 612) to facilitate analysis of information related to generating resource
assignments, decrementing assignments based at least in part on detected conflicts, and
the like. It is to be appreciated that processor 614 can be a processor dedicated to
analyzing and/or generating information received by assignment component 602, a
processor that controls one or more components of system 600, and/or a processor that
both analyzes and generates information received by assignment component 602 and

controls one or more components of system 600.

[0048] Memory 612 can additionally store protocols associated with generating

and/or decrementing assignments, efc., such that system 600 can employ stored
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710. Such assignments can by non-sticky (e.g., generated during each time frame), if
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desired. Assignment component 702 comprises a sticky component 704 that generates
sticky, or persistent, assignments for devices 710, where such resource assignments are
pessisted for the user’s device 710 until a subsequent assignment message is transmitted

to the particular user. By transmitting persistent assi gnments, sticky component 704 can

facilitate reducing a number of assignment messages that need to be sent to users of a
network. In order to further reduce transmission costs and assignment message size,
assignment component 702 can comprise a decremental component 706 that generates
decremental assignment messages as described with regard to the preceding figures.
[0050] For example, the initial sticky assignments generated by sticky
component 704 can be delivered only to intended users. A subsequent sticky
assignment to a first user can comprise a resource assignment that conflicts with a
second user’s previously assigned resource set. Decremental component 706 can

determine the identity of the second user and can ensure that the new assignment being
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are correlated in close temporal proximity, and whether the events and data come from

one or several event and data sources.

[0052] According to an example, Al component 716 can infer an appropriate
decremental assignment recipient based at least in part on, for instance, detected
conflicting assignments. According to this example, it can be determined that a first

user requires three additional system resource blocks, such as transmission channels and

the like. AI component 716, in conjunction with processor 714 and/or memory 712, can
determine that such resource blocks are limited and/or occupied by other users. Al
component 716 can make inferences regarding a cost-benefit analysis with regard to, for
example, selection of a particular user device deassignment candidate from a group of
potential candidates. For instance, second and third users can both have resource
assignments sujtable for reassignment to user 1, but the third user requires substantially
more power to receive messages (e.g., due to a larger distance from a base station 708,
poorer quality of the receiving device, ...). In such a case, Al component 716 can

facilitate selection of the second user because transmission costs are cheaper and the
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and reassignment of resources after validation of one or more initial assignments.

System 800 comprises an assignment component 802 that can assign resources, such as
frequencies, channels, transmission time slots, efc., to one or more receiving devices
810 by way of one or more base stations 808 in a communications network.

Assignment component 802 can comprise a sticky component 804 that provides

persistent assignments and a decremental component 806 identifies conflicting resource
assignments and ensures that all users having conflicting assi gnments can view the
resource assignment causing the conflict, as described herein with regard to preceding
figures. Assignment component 802 is additionally operatively coupled to each of a
memory 812, a processor 814, and an Al component 816, each of which can in turn be
operatively coupled to the other.

[0055] The assignment component 802 can additionally comprise a verification
component 818 that receives validation data from one or more user devices 810 via one

or more base stations 808. According to this scenario, user devices 810 can comprise
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make i nf er el90eare validated before they are decremented. Assignment component 902 is

operatively coupled to a memory 912, a processor 914, and an Al component 916, each
of which can be in bi-directional communication with the other as described with regard

to previous figures.

[0057] Decremental component 906 additionally comprises each of an explicit

decrementing component 920 and an implicit decrementing component 922. Explicit
component 920 can facilitate generating a separate message for a user device having an
extant assignment that is in conflict with a new assignment for another user device. An
explicit decremental assignment can specify a portion of a user’s existing assignment
that should be excised from the existing assignment. For example, a first user can be
assigned a set of resources such as transmission channels 1-3 (e.g.,[1,3:0]). A
subsequent assignment to a second user can comprise channels 3 and 4 (e.g., [3,2: OD).
The preceding examples of resource assignments represent contiguous assi gnments, as

indicated by the brackets “[],” wherein a first index number represents a first resource
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[0058] Implicit decrementing component 922 s illustrated to distinguish the

functionality of explicit decrementing component 920, and can function in a manner
similar to the description of decremental component 906 itself as described with regard
to the preceding figures. For instance, upon generation of a new sticky assignment by
sticky component 904, implicit component 922 can detect other devices whose

@ assignments are in conflict with the new assignment and can ensure that such previously
assigned conflicting devices are automatically decremented to make the conflicting
resources available for reallocation to the second user under the new standard
assignment. The new standard assignment and the explicit decremental assignment can
be simultaneously transmitted to respective user devices without such devices being
aware of each other’s assignment message (e.g., in conjunction with a Unicast
messaging structure, ...).
[0059] Referring to Figs. 10-12, methodologies relating to generating

supplemental system resource assignments are illustrated, For example, methodologies
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PCT/ US2006/ dftsaeatsd by the soft brackets “{}”, and the “0” bit following the colon designates the

assignment as non-decremental), then resource blocks 1, and 3-5 can be assigned to the

intended user device. At 1004, existing resource assignments (e.g., resources already
assigned to other devices) can be assessed, which can include validation of such

assignments. Assessment of resource assignment conflicts can yield, for instance, a

conflict with regard to resource 3, such as a prior assignment to another user device
(e-g., a conflicting device). According to this example the conflicting device can have a
pre-existing assignment of [4, 5: 0] (e.g., where 4 represents a starting resource block in
a contiguous series as indicated by the hard brackets “[)”, and 5 indicates a number of
contiguous resource blocks), such that blocks 4-8 are subject to an extant assignment to
the conflicting user device. Regardless of whether such a conflicting device is detected,
the standard resource assignment can be transmitted to the intended device at 1006, as
well as any detected conflicting devices. According to the example, the conflicting

device assess/determined at 1004 can be permitted to view the assignment transmitted at
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conponent 92ppliedip tedevice. ot her devi ces whose assignnents are in conflict
with the ne ign . can t hat _such previously assigned
conflicti ngw%(g\%fcesng?glsgd&%g%ﬁ %Qﬁ{"{,tﬁg@epg%mf pEsenblegnioe erqeoreonf | i ct i ng
resources aveEPpradsiidentified ineiwl standad baipninentiihiahSReANR WSAevikESlhidhg New
standard agsjOnnm : w st.andar d assignnent and the explicit
decr enent al %zgm gnH %%s;gglglﬁnq‘%%%no ChETE etk 19m’c1r1él‘?]g“lgricﬁ’ltﬂfi‘aingd‘r;;)\ri@,ﬁ!specti ve
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message (e. gyg perit @R IV fnb Qn i zpssignnllJeryt gl?c)%ttransmission to facilitate conflict

resolution with regard to one or more overlapping assignments. At 1112, the standard

assignment can be transmitted to its intended user device as well as to any identified
. conflicting user devices, in order to permit the conflicting user device to view the
assignment. Once the conflicting user device has viewed the new assi gnment to the
intended device, the conflicting device can be aware of the specific resource(s) that are
assigned to the intended device, and where such resource(s) has been previously
assigned to the conflicting device, rights of assignment thereto can be relinquished by
the conflicting device (e.g., the assignment of the conflicting device can be implicitly
decremented) to make the overlapped resource available to the intended device per the
new assignment at 1114.
[0063] Fig. 12 illustrates a methodology 1200 for providing explicit decremental

resource assignments to devices communication over a wireless network. At 1202, a
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where the 4 indicates the resource block to be decremented, and the “:1” represents a

designator bit that identifies the assignment as an explicit decremental assignment). A
designator bit with a value of “0” can indicate that the assignment is a standard
assignment, while a value of “1” can indicate that the assignment is an explicit
. decremental assignment. It will be appreciated that the values of the designator bit can
@ be inverted, so long as such values are consistently applied to denote each of the two
possible statuses of an assignment message (e.g., standard and explicitly decremental).
Moreover, designation of an assignment as such is not limited to employment of a
designator bit, but rather can be effected using any suitable indicator(s) (e. g.,a bit
sequence, a message prefix, a flag in a message header, ...).
[0065] At 1212, the standard assignment can be transmitted to the intended
device and the explicit decremental assignment can be transmitted to the conflicting
device concurrently. The conflicting device need not be aware (e.g., need not be able to

view) the standard assignment message in this case, because the explicit decremental
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[0067] Referring now to Fig. 13, on a downlink, at access point 1303, a transmit
(TX) data processor 1310 receives, formats, codes, interleaves, and modulates (or
symbol maps) traffic data and provides modulation symbols (“data symbols”). An
OFDM modulator 1315 receives and processes the data symbols and pilot symbols and
provides a stream of OFDM symbols. An OFDM modulator 1320 multiplexes data and

pilot symbols on the proper subbands, provides a signal value of zero for each unused
subband, and obtains a set of N transmit symbols for the N subbands for each OFDM
symbol period. Each transmit symbol may be a data symbol, a pilot symbol, or a signal
value of zero. The pilot symbols may be sent continuously in each OFDM symbol
period. Alternatively, the pilot symbols may be time division multiplexed (TDM),
frequency division multiplexed (FDM), or code division multiplexed (CDM). OFDM
modulator 1320 can transform each set of N transmit symbols to the time domain using

an N-point IFFT to obtain a “transformed” symbol that containg N time-domain chips.
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@ansm’ t t ed PEPleh A QFRMddsmodelvior 344meavesths EHE pitsis iagiaged th BRREDY can be
1 ocat ed. [¥Stlyihih ' i.s.determ ned at 1206, then the
conflicting devico coé’;rj\}mgge}&tnillslcfceiﬁf gle?ﬁl\%g F%S%’.n,egﬁ)‘@‘bﬁiw&e &eqyanay demainuni cast
nmessagi ng | BSH8EmBriodwFFT, objainsdmtcaived sgaibdls for the SebBARIRbacRSHDRAMENt can
be gener at eqykp81 obf Leting device gt 1208. For exanple, the
det er mi nat i o%%at_p%%ésg@ rﬁJ)‘%l%glr%g’tvgae?’kgfm%r‘?@ R B RToCTssqri 1Ag0 e chaseelhas a
pr e- exi st i ngstiRatiognERM demofivlato5]343 furfher fe€eigks aﬁ@?\fa%y R=SpoRbelskmae Over | aps,
or conflict gy id ; S e assignnent for the intended device
generat ed at Orf%EO&ZC{“’.nh c@%@ §¥xﬁ é‘%?rgl%@ ﬁ’f’@or&? gf‘?ﬁmﬁ@‘,’(’d&@‘@& 1 the receiyedtdatarent al
assi gnnent fYRbalHe obleinfdatacyinhg] estixitesewhiah ald @stinthsiof AR Grah SnilELLETENT
resource bl o‘l‘s)faﬁﬁp}& s@gpftgi ctg gﬁﬁdevi ce's assignment in order to
free block 4 for asstgnment to-tHe Bagetp A& data praepssas 4335y whiche
conflict. Féemodulates (i.e., symbol demaps), deinterleaves, and decodes the data symbol

estimates to recover the transmitted traffic data. The processing by OFDM demodulator

1345 and RX data processor 1355 is complementary to the processing by OFDM
modulator 1315 and TX data processor 1310, respectively, at access point 1300,

@ 10069] On the uplink, a TX data processor 1360 processes traffic data and
provides data symbols. An OFDM modulator 1365 receives and multiplexes the data
symbols with pilot symbols, performs OFDM modulation, and provides a stream of
OFDM symbols. The pilot symbols may be transmitted on subbands that have been
assigned to terminal 1330 for pilot transmission, where the number of pilot subbands for
the uplink may be the same or different from the number of pilot subbands for the
downlink. A transmitter unit 1370 then receives and processes the stream of OFDM

symbols to generate an uplink signal, which is transmitted by the antenna 1335 to the
access point 1310.



[ h an explicit decrenmental assignnment can be represented as {4:
anfa?g?gé?c wher e ?he 4 indicates the resource.block to be decrenented,
and the ": Wobreposssnts a designator bit that_|dent|WCgmsmhﬂmaQS|gnnentf
as an explicit decrenmental assignnment).,,A designator bit with a value o
"0" can indicate that the assignnent is a standard assignment, while a

I fo"a" i ndi | | n explicit decrenen;a
assignment, |11 ﬁ%%%ﬂ%?ﬂé?%@’?’%Eélﬂﬂh_@%“%lﬁoﬁilefs‘eﬂja@twé&ﬁégqegﬁmgrt bi
can -, be i niferpierna 1385 msipgocsased by wrepeivareuit 2375 tcggtglinsmﬁﬂrblét.yAnrgqsagglgg (eog
d te each . . g.,
o o ana i BEERLoLe:ShaES by SR oG (0
assi gnment adatagyEbol 2stipgies for tetuplink. q\;?flddypgrts;m‘gsai p,dz?mmt(gfabi |t :

t her can b@,ng;o | ‘ .qg.,
ggqugnce, a nessg%ghgfrésé%@%ﬁw%%ﬂ%?\ a aﬁfé‘élg&%gy%e §]213 >, ‘.g)p?ocf“@@%g] Ate
1212, the st &if8ze 0rg§§h@mlm1um@mp fd!r@acthrzamntxjmmltﬂ ::rthﬁ]ﬂﬁﬁ% glgm?gglga%_e evic

d the expligi e can | )
ggnfl i gti ng L@é@%ﬁ%oncuéreaﬁgﬁﬁ/bﬁé}%g&égﬁ |°8§l?e ﬁglg?/‘?&’é‘rﬁé@’ﬂ“}‘f‘ot be ?\rfl\?ge
(e.g., need #&gnedeetsof pilat subbendsityherdibe mtoaadﬁarm/satgg%aggag{éﬁg}a&méégggleob 3299
Co5E, Pecausile C1DbELd ORI 00 0008 RSB sone o
22 assignnent specifically (e.’g., exprTeirtty e : o
devi ce t hat QH@@UO’IJ%‘@PW&WWH’G@31(éalldu§1mabl.r]336}|¢itespt9ctiv,i_lggRe@j&igﬁ:@g&g&%ﬁst gf he

flicti h&L13%0k . . )
2asi gient e oo e B0 CEPE AR IR s P s Paae%rﬁgma@ml ce can
decr ement i t@desanil detpeProcessprtlon anmbﬂﬁozlfghﬂsqtneﬁbtg% cmpuwti ! ﬁgsetgag%i 2e gan
app?y |It2 %e?g%ggm aigng P%%?reg}:’gnge:essmlng t%I ford 58@?@(@8 gﬂng%e‘ieSHeB“"FB’sol ve any

I gui fli ctPork &L, i S, ' _214.Inthis
st ol T |l anD s oGS5, LARSLAT R
resol ution tﬁﬂ%ﬂ“@&ﬁaﬁ%ﬁ@f&%@,‘%w&ﬁﬁém‘%t_lplﬂﬁmnalhmay gawinitg a need for

mul tipl e useonde¢Bas th@udpﬂ'nﬁ.V\F& sBE My ReRSH @Wﬁ%aﬁ?&g%‘é sharddddicb i onal 'y,

O, .
utilization explicit decrenental assi %g nt nessages can ikal B%te a

need for bul9YFbigmamaly Thg SiFanchestiggtion tedhaiquesshayrhearedsin ceses Whars thar eI
T 10 ) i RRL kS5 IO By S BTG

i rel ess co I cation system 1300. The re r ystem
\21.“300 depi ct a‘&fﬂf‘éig seucEpIPGHbRaARd seictire would hedesirale toaktin frequency

diversity for each terminal. The techniques described herein may be implemented by

various means. For example, these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the processing
units used for channel estimation may be implemented within one or more application
@ specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions described herein, or a combination
thereof. With software, implementation can be through modules (e.g., procedures,
functions, and so on) that perform the functions described herein. The software codes
may be stored in memory unit and executed by the processors 1390 and 1350.
[0073] ‘What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination

of components or methodologies for purposes of describing the aforementioned



of brevity. However, it is to be appreciated that the system can include
nore than one base station and/or nore than one termnal, wherein

addi ti onal wes®ésdsed3i ons and/or term nals can be sub®Camwsioed/doy29si m | ar or
different for the exenplary base statiogg and termnal described below In
addition, it is to be appreciated that the base station and/or the

term nal caneg@pgdifshtd, be: ; I : Z L. t hods igs. 9-12)
described herein to facﬁ?ﬁﬁ@%@gﬁggﬁ?ﬁgﬁ{)%éﬁ oaﬁrlfaﬁ%P%Eﬁlgt ween.
[00671 Ref er FeRRINaHGHF 408 Pramyitations of yariens gobwrdiinerits ara possiblee Scodingly, th805, a
transmt ( TadschlRH3mBb® : j S 0 .interl eaves,
and nodul ates (aqr synb%?ﬁﬁgéén}élgi fgdatgj? ?I?faggiagsufgﬁglg%érng\t}?’g%ogiﬁ%tm3‘3 on
synbol s (" datZiadgnsit il withipthe arbipandseone of the appeudsd clrims. \Rasthandreptoocesses

t he data synipekgemficht el ¢ ’ : i . t m of . OFDM synbol s.
An OFDM nodul at or 1320 rﬁﬁh?f*{ﬁg%?%gfgegﬁﬁﬂegﬁaggd§e§é§%‘og%ﬁethe pr oper
subbands, prY¥rmEcychtenn ginended fo ke inglusivsrina fuennee sivfilavoleaem subband, and
obt ai ns a setcoRbridthd RPSI RSy ands for each, OFDM
symbol period., Eaché ta?aﬁd?rﬁiﬂfﬁéﬁg’lé‘fm%g ‘Jggl?%‘%lag%g%%?n%%sﬁfonﬁl W B2 synbol ,
or a signal <lRig ue of zero. The pil ot synbols may be sent continuously in
each OFDM synbol period. Alternatively, the pilot synbols may be tine
division multiplexed (TDM, frequency division nmultiplexed (FDM, or code
division nmultiplexed (CDM. OFDM nodul ator 1320 can transform each set of
N transmt synbols to the time domain using an N-point IFFT to obtain a
"transforned” synbol that contains N tinme-domain chips. WO 2006/ 098993

£CET/ 1152006/ 008299 23 OFDM nodul ator 1320 typically repeats a portion of
®gch transfornmed synbol to obtain a correspondi ng OFDM synbol . The
repeated portion is known as a cyclic prefix and is used to conbat del ay
spread in the wireless channel. [0068] A transmtter unit (TMIR) 1320
receives and converts the streamof OFDM synbols into one or nore anal og
signals and further conditions (e.g., anplifies, filters, and frequency
upconverts) the analog signals to generate a downlink signal suitable for
transm ssion over the wreless channel. The downlink signal is then
transmtted through an antenna 1325 to the termnals. At termnal 1330, an
antenna 1335 receives the downlink signal and provides a received signal
to a receiver unit (RCVR) 1340. Receiver unit 1340 conditions (e.g.,
filters, anplifies, and frequency




downconverts) the received signal and digitizes the conditioned signal to
obtain sanples. An OFDM denodul ator 1345 renoves the cyclic prefix
appended to each OFDM synbol, transfornms each received transformed synbo
to the frequency domain wusing an N-point PET, obtains N received synbols
for the N subbands for each OFDM synb®| period, and provi des received
pil ot synbols to a processor 1350 for channel estimation. OFDM

denodul ator 1345 further receives a frequency response estimate for the
downl i nk from processor 1350, perf dfla8IM&t a denodul ati on on the received
data synbols to obtain data synmbol estimates (which are estimtes of the
transmtted data synbols), and provides the data synbol estimates to an
RX dat & pr oafapgurathSthat dysamédally dHowahs vatebss ﬁa’:tmrk resyuThs| caheprisss) |

dei nterl eaves, and decodes the dat a §¥£€T nates to recover

transmi t t ed®t #Sgigpmentgomponary that genegat Swa‘@@ RESRTFIgRHPNt fory rSémd RX

data ppQeasAQ! cohdaRed B LRMRERTRATGK ¥nd & 18RE RILOEPSSIAE RY¥oFINsi AR at or
1315 and TX data processor 1310, respectively, at access point fSOO

' [ 0069for@hleasie sespnlndmllser cbvrcxccmteateétcn@eg\s@iesa%wom ocesses traffl c data and

provi des dat ul a 1365 .recei xes the
Ratn os bt Bafhiit e st oS (REM R Aot RRAERREIF BTG I TS PSP
streamgié theCfEal\dsslycma&bBof rédiRrqek Heﬁneayﬂhelmstm&yldm rédoaRemkdif@aeren subbands

t hat have been assigned to termnal 1330 for pilot transm ssion, where

the nunber WF apiignsens cOBRANGEL dessrmines avhaiher Hileashneysqures is SARBMOP tegacher ent
fromt E?th@'ﬁ?g?%ﬁd Qafcoﬂ?d Qﬁda?d’%@%ﬁgéntﬁgﬁoxtﬂaqrangﬂ}fm(%:tﬁ[)%ﬂseﬁn%%@ ern]E t%rthém' t

1370 then recelves an processes t stream o to generate
an upl sevkndugndévicephi ch is transmtted by the antenna 1335 to the access

1310, e U ARG TR S TBE R P36 (& e DS FRaE & @ﬁLQt

1325 apethpliomesaRGendAsERReickelevidd] WhdrdinThd RalBliRidh SaRPicesnd Ak 5
denodul at or 1380 then _processes the sanpl es and prOV|des received pil ot

synbol & dsedeadghledydhaBinst uws devien whenrad leastpne gpmmeply aspignsd wseuicdisocessor

1385 ppacess theedaga synbol estimates to recover the traffic data
transmﬁttr%g (gdf/toterrh nal 1335. A processor 1390 perfornms channel

esti mati on Wben gdedst @astdovendndy assigakd tesanseﬁstdbierrginemtd chestuqhb ifird¢ user Kibvite pl e
termnals ma transnit gil concurrently.on the upl (P Qon t he

respe cfqmpyes the commonly asSigned resource from its assignment upon reading the second standard

assignment.

2. The apparatus of claim 1, wherein the assignment component directs the transmitter to
transmit the second assignment only to the second user device when no commonly assigned

resource is determined to exist.

3. The apparatus of claim 1, wherein the first user device automatically removes the
commonly assigned resource from its assignment upon reading the second standard assignment,
which acts as an implicit decremental assignment of the at least one commonly assigned resource

for the first user device.

4. The apparatus of claim 1, wherein the first user device automatically removes all
resources from its resource assignment upon reading the second standard assignment and

determining that at least one resource is commonly assigned.



assigned sets of pilot subbands, where the pilot subband sets may be
interlaced. [0071] Processors 1390 and 1350 direct (e.g., control,

coordi nate, nanage, etc.) operation at access point 1310 and term nal
1335, respectively. Respective processors 1390 and 1350 can be associ at ed
with nmenory units (not shown) that stgye program codes and data.
Processors 1390 and 1350 can al so perform conputations to derive

frequency and inpul se response estimtes for the uplink and downli nk,
respectively [0072] For a multiple-access OFDM system (e.g., an

ortho naI nul ti pl e-acgcess l e
Cermosnel L ShaRE o e T R E e e ek S et e el e
pi | ot g&ﬁhﬁ@% diﬁhimb&cﬁdﬂedn%ﬂ agsiEent Ghonf tBE @RbrntifdtitnRdt St 1eAiOn6 h@ﬂﬁh@hly

estimation techniques may be used in cases where the pilot subbands for
each téssrﬁnﬁféresglﬁawsmﬁ%se@tnﬂFh%ﬁréb@déﬁqqag stsndard epbgunetsy except for the
band edges). Such a pilot subband structure would be desirable to obtain
frequency diversity for each termnal. The techni ques described herein
may be6i npl ’@hea]iper;lmtswf claanﬁowhemmahsdecl?menealasqngmnem hmporteat}bmvniasaas may be
nted.in, ha onbi nation ther
o dmaBB LAt eyhes B cxitBh SeuPhg Rl RT R bR HP TS Ci rmat  on
may beadsigaheAENt ed within one or nore application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital signal
processi ng devices (DSPDs), programrable |ogic devices (PLDs), field
progra bl r F ,
i oro- dont r o Spefielidr i et kieEm nPUARRRRA! Ban FRRLED tifhErombe stiog |
perforﬁlhhaﬁﬂﬂandmmms&ﬁbsmnmbe@nm@mﬁwmmg@r a conbination thereof Wth
software, inplenentation can be through nodules (e.g., procedures,
functions, and so on) that performthe functions described herein. The
sof t wage co@se%%apaﬁyushﬁcfam Wedfhé@mrfﬁé%m&aé&‘ bit ibtEXACWyaHe Berdtihtal
processors 1390 and 1350 [0073] What has been describéd above i ncl udes
exanpl essiggmepieomponetsiie desigrstsdhprassiggment messageofs ap eupléat dqwnnqntaém ble to

d f h f
et LICER R T i MR T
25 enbedi sterdas] rebuiirceoassignmentt di nary skill in the art nay recogni ze that

many further conbinations and pernutations of various enbodi nents are
possi bl e. Accordingly, the described enbodinents are intended to enbrace

al'l sugh al {es #ph@RR.of OBt fIi GRELANS 188 Gne of the first and second user devices is a

cellular telephone.

10.  The apparatus of claim 1, wherein at least one of the first and second user devices is a

laptop.

11.  The apparatus of claim 1, wherein at least one of the first and second user devices is a

personal digital assistant.

12.  The apparatus of claim 1, wherein an assignment is retained by a user device until a

subsequent assignment message is received that alters the assignment.

13. A method of dynamically assigning system resources in a wireless network environment,

comprising:



variations that fall within the spirit and scope of the appended clai ns.

Furthernore, to the extent that the term"includes" is used in either the

detail ed description or the «clainms, such termis intended to be inclusive

in a mnner simlar to the term "conprising" as "conprising” is

i nterpreted when enployed as a transiggonal word in a claim 26 CLAI M5
An apparatus that dynamcally allocates w rel ess network resources,

conpri sing: an assignnent conponent that generates a first standard

resour ce asditagtingarespeice aOIfﬂiﬁtsJ:teth@n edi@vmg:@swmitgememdoa fisbtrugeres's

networ k _and t a second Jresaurce assi r at |east

secondtoitaind bpr §3%afhe ST AN ERCRMARERLV RS, BA M Moo fopteFha

sends ¢dn@lidt comprisk a@dpdirdlgrtﬁsﬁﬁtw EB80@SS b @pNERLL to@llteRBtihg FSbuds edsiggiéehse to
give the first EEFr contqﬁ resources efined in the first standard
r esour CeleE8ng Fhisatt ong fen 9§E@ﬁﬁ¥HF stddp AehthgrverepHes aseasat angithg east

one I esqufneSedofirc ANIRIMdn® pach of the first and second standard
assignments prior to transnlttlng t he second assignnent to the second

user devi ceprovilimgagisrrgmental assignpenienthadfisesesdavies to desrementithe exigingr ansmi t

t he second assi both the first devi ces devi ce,
whor o RoMRe RFABIRIL résfive A Ypibetod Eesbivh barBtel SRR e S8 BB inf e by i he
first asghmdnvdde seb@id w\tr de@ﬁ:&1wman(tl@dminﬁsﬁﬁ@fﬂ{mw@s@lﬂé&a&s@ﬁment
determ ned to exist; and when at |east, one comonly aSS|§8ed resource is
det er nisRA readall px hie fingnser deyice, whereigdhys Hist UE Apverelingu FROINTO) 0¥ ¢f gned

resour | t Sl gnment .
2 Ther Sy S AR el R aldplae of ReY. °293%’2?3n%§%‘35%ﬁ§%ﬂ%&?f°a??ect S the

t r ansnsecorstusendevigeansni t t he second assi gnment only to the second user
devi ce when no commonly assigned resource is determned to exist. 3. The
apparatus of claiml1l, wherein the first user device automatically renoves

the comonihe M&RodeRMaieEN AirdRr EdpFisidgSpravding AR BleniéRANadsRAH Ao e
second_standard assignnent, which acts as an inplicit decrenental

assi gniishysepeompyisesproyiling at dqet engmkaminplisiicicgiemeniabassignaent andrantenplidif r st
user d&%& uﬁa$§% &egpparatus of claim1, wherein the first user device
automati c y rerfoves al

15.  The method of claim 14, further comprising providing an implicit decremental
assignment comprises transmitting the new resource assignment to the first user device and

permitting the first user device to view the new resource assignment,

16.  The method of claim 15, wherein the first user device reads the new assignment message
to identify the at least one conflicting resource and relinquishes control over the at least one
conflicting resource to decrement its existing resource assignment and make the at least one

conflicting resource available.

17. The method of claim 16, further comprising concurrently transmitting the new resource
assignment message to the second user device, in addition to the first user device, the second
user device is assigned all resources in the new assignment including at least resource

relinquished by the first user device. -



resources fromits resource assignnment upon reading the second standard
assignnment and determning that at |east one resource is commonly
assigned. 27 5. The apparatus of claim1l, further conprising a
decrenent al assignnment conponent that generates an explicit decrenental
assi gnnent upon the determ nation thap at | east one commonly assigned
resource is present in the first and second standard assignnents. 6. The
apparatus of claimb5, wherein the decrenental assignnment conponent

provi dés a Thdesitlgatfictammtlibawhetemtthafusi sdeedevidearebrqlishes tordiot pEatbrrs@lrces
assignnent froma standard resouyc signnent.. 7. The apparatus of claim
6. whdb & FRIPHE SRUTS AV EBRETLE BHKS gL Roy PpFeN e T G g o @ 1
or a "0" and appended to an assignnent nessage. 8. The apparatus of claim
7, wherein the indicator bit is set to a "1" by the decrenental

assi gnifent Themsdindrat clagmddsfugher @mmmisingLengaiingand feasmiensan axplieikpl i cit
decr enptflentaPRSARIRNL thofld: &€t to a "0" by the assignnent conponent to
desi gnat e the as§|gnnent message as a standard resource assignment. 9.
The apparatus of claim 1, wherein at |east one of the first and second
user Vi C is .a_ cellular telephone.. 1Q. The apparatus of claim1,
mheregﬁ‘atﬁﬁgggpx’ ¢ ]nﬂﬂeW%?F@BH%ﬁﬁﬂﬁéggﬁﬁ“ﬂ&éﬁgﬂ89?95§op§”§ﬁaPaptop.

11. ThedisReasiphbisidadtifie aiadaHecromente] fsighmbgast one of the first and second
user devices is a personal digital assistant. 12. The apparatus of claim
1, wherein an assignnent is retained by a user device until a subsequent
assi gryTent ESRANA di21 698! HFtlel BatorRlnbRachfife 3351 RANRAL codficuds Mt hod of
dynamical | y assigning systemresources-in a Wit el ess network en ronnment,
conpr irsdonge i2the edpli@tddcragnental esignneat.conf | i ct bet ween an exi sting resource
assignment to a first user device and a new resource assignnent for a
second user device, wherein the detecting a resource conflict conprises
conparing e ned TN ee, AASANNEHLst iRr Advictddesdds Mgk &M HESeASTAIgNTENE S
to detennine at |east one conflicting resource |isted in both the new

r esourassgaBait gathohinqeishes esregnmesat of the gt leess oug eonfligtivig genopree defiragl therein.

23.  The method of claim 22, further comprising transmitting the new assignment to the

second user device.

24.  The method of claim 22, further comprising providing a verification message from the

first user device as to successful reception of the decremental assignment.

25. A resource assignment system, comprising:

an assignment component that generates persistent resource assignments for user devices
in a wireless network environment and detects conflicts between resource assignments;

a transmitter that transmits resource assignments to user devices; and

a decremental assignment component that generates decremental assignments for at least
one user device to resolve conflicts between assignments detected by the assignment component,
wherein the decremental assignment component identifies a first user device with an existing
resource assignment that conflicts with a new resource assignment for a second user device,
wherein the transmitter transmits the new resource assignment to the second user device, wherein

the new resource assignment is also readable by the first user device, wherein the first user



provi ding a decrenental assignnment to the first user device to decrenent
the existing resource assignnent to resolve a detected resource conflict
by transmitting the new resource assignnent to the second user device,
wherein the transm ssion of the new resource assignnment is also readable
by the first user device, wherein theaofirst user device relinquishes
control over at |east one conflicting resource to nmake the at |east one
conflicting resource available for the second user device. 14. The net hod
of cl alemicg Slinfuishdseelirswiiphes somepl prend ldish gneacadatingeesonice s miantme at leasy t he
first useriﬁqf risesefrowﬁgigg at Ie%ﬁt one.of an inplicit decrenental
assi gnor?gr‘f?n A %WSO&% ergee é}?eesr%?ﬂ al*”a eé’fcﬁhment . 15. The nethod of
claim14, further conprising providing an inplicit decrenental assignnent
conprises transmtting the new resource assignnent to the first user

devi ce2band Thsersiemof algine Be fithercoppeping aypilicaign gorapprenbthAbiRes ¥dur ce
assi g ﬁt:atio%%esl&% R0 DA%k QbviEd @hiBal PeceE %%s’a i %ssﬁ#r{rﬁént,l{ﬁ@{lerﬂﬁw'(ﬁe .
reads the new assignnent nessage to i dent I y the at Teast one conf I cting
r esourmessagedndiedtesuricsdsefsl coeipt afl thosssignmket ra¢sségeast one conflicting
resource to decrenment its existing resource assignnment and meke the at
| east one conflicting resource available. 17. The nethod of claim 16,
furt hexy. compkissétd of GIARK D5 Sidrdin tHedtSithichiahghsightheREWNR% OMIchSure P St tHO MENt
nmessage to the second user device, in addition to the first user device,
t he sd¥BHEsOURSEAsSIgRDEHds fransputigddn die TPy uspredayifesad theseeons usendeyicsi Yanent
i ncl udj ' [ ' - by, i ' 18.
The metnas rar S FA A LA PRSP Rl I Bhr YEfie EEKLERam s 1
of al lexistingasscapment anyi resoueces sommgn tethe uewecmeskegeaiamertto nake t he at | east
one conflicting resource available, 19. The nmethod of claim 14, further
conprising generating and transmtting an explicit decrenental assignnent
to thedir sthed§@ém o2Blainl DS WL eheQfeceh@hiil dRign B! Rinpohhe BxRhleShd
decrenental assignnent conprises an indicator bit that identifies it as a
decr erixptigit dessamagiakassignopent forihe first wsendeyfcec| ai m 20, further conprising
identifying the at | east one conflicting resource in the explicit
decrenental assignnment. 22. The nethod of claim 21, wherein the first user
devi ce9%decddesyitére ofxlpim 28 twitkedin dreaxphdit deasshaguasyigramaht cahpriugs b Siktas
assignn?nt of the at | east gng conflicting resource qFLi?Ed t herei n.

at least one resource common to both the existing resotirce assignment of the first user device

and the new resource assignment for the second user device, and an indicator bit that identifies

the explicit decremental assignment as a decremental assignment.
30.  The system of claim 29, wherein the transmitter concurrently transmits the new resource
assignment to the second user device and the explicit decremental assignment to the first user

device.

31.  The system of claim 30, wherein the first user device relinquishes assignment of any

resources identified in the explicit decremental assignment message.
32.  The system of claim 25, wherein a user device is a cellular phone.

33.  The system of claim 25, wherein a resource is at least one of a communication channel, a

communication frequency, and a transmission time slot.



23. The nethod of claim 22, further conprising transmtting the new
assignnent to the second user device. 24. The nethod of claim 22, further
conprising providing a verification nessage fromthe first user device as
to successful reception of the decrenmental assignnment. 25. A resource
assignnment system conprising: an assggnnent conponent that generates
persistent resource assignnments for user devices in a wreless network
envi ronnment and detects conflicts between resource assignnents; a
transmitter that transmts resource assignnents to user devices; and a
decre tal [ nt. .conmpone that generates decrenental assignnents
for ag?’ea§%%agﬁgpﬁ§3?ﬂ%%§lggaﬁ%mwﬁgﬁwgga@®ﬁppﬂﬁ?@gbetmeen assi gnnent s

det ect ed bymtdne faskicgtingtinGQMRRRABArd resOBRE Bbslorinli@itA8 5 RAROhALasRSS gnment
conponent identifies a first user device with an existing resource

assi gntREHEOR §FERures MieTedt defigsprreg cortlictcommtisesanaexistiga atsignnfent to fiscond user
devi CedevidthRf 8bAmbR %k ARRELL £LighhaNTh Lohlfofigw T esour ce assignment to
t he second user device, erein “the new resource’assi gnnent is also

readabl e bymedne fdrigeseratings dabeamants] avdigmeinnthivhesdlivéssdetdet@drcodNictRWiea
relinquishes r.elinquiishes contra ver | east, one conflicting resource
to nn%gg(ﬁlgcee agflg?rg%rgi;’ WheFRIN g5l fqgéh %decrt%@%ﬁ&:ég ig\Pajerd o8 decementige second
user desduees fidfh thd BLisHySAseiBhMEnGhaing B8 codfHEddpaes PR Ll 8188 fgr ¥erification
conponent, that, receives a verification nmessage froma user device that
has r et@FdPsHeMBERA¥e assignment, the verification nessage indicates a

successf ul panekRlihelifin ﬁﬁidg%@ﬁtafn%gigﬁﬁgnt ol stlg(?agigqssglfer?%m ¢l aim 25,

) i
wherein the decremantgllQ assi gnnent co ent ensures new
r esourassigageitgjaneént is transmitted to the first user device and the second

user device, th new.resousce assjgnnent is read by the first user
devi ce, an ?aHSquipFoth‘dlﬂ%ﬁ? dé‘é‘\?fr’(‘?’étale%é‘igglé‘gmft? in seeand deyies pndh decagrBengingent

any r aBOeNiRG asOFARNt tOthe estAeWcs BSAUEEENPHE IR BAtal ASiendBf DWhShEQY Of
claim 25, wherejn the decrenental assignnment conponent éener ates an

expl i dP fhegeeqdiflshical assignnent for the first user device. 29. The system
of claim28, wherein the explicit decrenental assignnent conprises a list
of at |east one resource common to both the existing resource assignnent
of thesfir die apmratdest dem Hhdurtheecomwisirgsnens foragahgnsRRtipf & ant he second

user dgvi ce,and an indicator bit that identifies the explicit

decr efENF IS ESPYRABNE USKE d8Vig&cr enent al  assi gnment. 30. The syst em of
claim?29, wherein the transmtter concurrently transmts the new resource

36.  The apparatus of claim 35, wherein the means for verifying receives an indication of

receipt of a successful assignment decode over a reverse link to indicate successfil receipt of a

standard resource assignment.

37.  The apparatus of claim 35, wherein the means for verifying receives an

acknowledgement of a successful assignment decode over a forward link to indicate successful

receipt of a standard resource assignment.

38.  The apparatus of claim 34, wherein the means for distinguishing a decremental

assignment appends an indicator bit to the decremental assignment.




assignnment to the second user device and the explicit decrenental
assignnent to the first user device. 31. The system of claim 30, wherein
the first user device relinqui shes assignnent of any resources identified
in the explicit decrenental assignnment nmessage. 32. The systemof claim
25, wherein a user device is a celluls phone. 33. The system of claim 25,
wherein a resource is at |east one of a conmunication channel, a

comuni cation frequency, and a transmission tinme slot. 31 34. A wreless
net wor 30. r eslhgrapparatub o etino B4, appariathesneans fipgesdratgig axansndnon agkidndcint ng
conflicting standard resour.ce .assi nt.s that define. at | east one comon
resour%eél,era%ﬁéfrg?sg OPhe ?’e@&’éj‘?@ge‘ggﬂ%qqe SIEYRPE P8 %n%l’f??‘é}?idgfrie‘ﬁ‘ﬁmﬁ si gnnent
to a fdskighmestevi ce that conflicts with a standard assignnent to a second
devi ce; neans for generating a decrenental assignnent that resol ves
detected conflicts between resource assignnents, wherein resolving the
det ect C | i - r i sting
assi orint epfbun B OBRE R0 oG LR TRRhLD ol R BRI R PR
assi gnstenibrd asignmedder thesecdnd tévigethathis onctuhentlyacanemiztetad thesisiglenieatnd r om

standard resource assjgnnents; .and neans for, providj.ng the decrengental
assi g ntﬁjr@ ﬁ‘fcof‘(gg‘?vﬁ‘? ‘gléeé‘c}h% eXjaineAssigiRe & the rfrjﬁﬁldieﬁ‘@e C?’%l%"tg%il@tﬂil%ﬂar&’é@ gnment
t o t hexshibiimbntdeMhe SecdR@Bevi&adi ng the decrenental assignnment transmtted
to the second device. 35. The apparatus of claim 34, further conprising

means for verifying receipt of an assignment nessage by a user device.

36. Thg ap g-’:ml ] icn.the f enifying receives an
i ndi cat’i Onpfg{e%})#g‘azf%@% Bfélo aé&hg%%@{shglﬂ? st&?&c%e%@%&he%@géa g a(s)v%nrrrc"%lt foé 5 se
li nk tscomidievt end dexcasasitudnyreatticihg afkowcesstan iiaexistigsBrigiReRsmagingent .

37. The appa of, claim 35, wherein the neans for verifying receives an
ackno %Ggﬁéﬁte%g‘”fasé‘g%’(?’&tégél?elﬁec‘?i@s‘ﬁﬁﬁﬁ'ent decode over a forward link to

i ndi cate successful receipt of a standard resource assignnent. 38. The
apparatus of claim 34, wherein the neans for distinguishing a decrenental
assi grifent Thspeparatuant ¢laiel 2htvderdin theespliditededismentab atsignmess¢agmmsas an

indication of resources to be decremented from the existing assignment to the first device.

43.  The apparatus of claim 42, further comprising means for transmitting the explicit
decremental assignment to the first device only, upon receipt of which the resources to be
decremented are deassigned from the first device and made available for assignment to the

second device.

44. A computer-readable medium that stores computer-executable instructions for:

assessing resources assignments to a plurality of devices communicating over a wireless
network;

detecting a conflict between an existing resource assignment to a first device and an
impending resource assignment to a second device; and

providing a decremental assignment to resolve the conflict in favor of the impending
resource assignment to the second device by decrementing the existing resource assignment to

the first device upon reading the decremental assignment transmitted to the second device.



32 39. The apparatus of claim 34, wherein the nmeans for generating a
decrenental assignnent generates at |east one of an inplicit decrenental
assignnent and an explicit decrenental assignnent. 40. The apparatus of
claim39, wherein the inplicit decrenental assignnment conprises the
standard assignnent for the second de3dce that is concurrently transmtted
to the first device and the second device when the existing assignnent to
the first device conflicts with the standard assignnent for the second
devi ce#5.41. Therrempyissreadakle sfedginaphslaion 44nfiesthst pornprésing etputevixcaitatdads t he
st and ' - AV nd _decrenent,s .any conflicting
coour arRFohORPRRilRE oo AGRERHAENE B e e n b T BB SFE

assi gntire sécohd déviee, Hecnsighdentite the séédnd Tbe cappeadasainimplitit db@émerd®d, wherein
the explicit decreneptal assignpoent conprises, an indication of resources
Lo b USEPBRUM 0IF SROIPERESaRES RS SSh Ry ERIETTS  Rahs FLeevirevi co, 43,
The apparatus of claim42, further conprising nmeans for transmtting the
explicit decrenmental assignnment to the first device only, upon receipt of
whi ch 4he rBxoumputerrendplle mpdsmeakitiogt4a fusthde easpripiegiconmmpiterteiecutables t

devi ce, mad vallabl e for assignment .tp the econd device..44. A
conput I(Ial?t?l% ggﬁ afg)f genr%aéllng g hg?sngﬁl&ggg eé@ﬁ‘&f&%’iﬁm@?@iﬁﬁs%wnf ﬁ‘{?§ f}ﬁﬁffti ons for:
assessddvipe/ ths oxlvitslcasfeganBRighmer iAstRictirad fifsy d@ficeds YélfRSish aFasntlfahi Ng
over a wireless  network; detecting a conflict between an EX[StIn?

r esour C&PUEESPhRTigRMmenio dhe seeqnd draisecwhilghe St deviprostinghe easenimdss of the

assi gnRIEdMces AsFore8 ¢Pd ri8\kGig.. and providing a decrenental assignnent to
resolve the conflict 1n favor of the inpending resource assignnment to the

second device by decrenenting the existing resource assignnent to the

first Vi upon readi t he. decremental. assignnment transmtted to the
secon d&gev ice .ng@u{eﬁgad%ﬁ% g g%h?f:acﬁ%”?‘e%d hﬁﬁgr TSR IMA G r t her
conpr i iastngticonforiidenti Ry h@eiuteapli@t ddchmiontit histidenehOds @icRndntal dssighneht foSt
device . to receive an assignnent of a conflicting resource to the second
devi celistinghish a degyamenal asgzpmentdesnp staprdard assigagest as an i nplicit

decrenental assignnent of the conflicting resource fromthe resource
assignment to the first device. 46. The conputer-readabl e nedi um of cl aim

44, f & herThesnppiisi-regdaddepetiom ebodmmtddbiuether comprising computer-executable

instructions for verifying receipt of a decremental assignment by a device.

49. A microprocessor that executes instructions for providing decremental resource
assignments, the instructions comprising:

determining whether a resource is subject to potentially conflicting assignments to
devices in a wireless communication environment;

providing a decremental assignment to a less recent assignee of a conflicting resource
assignment, the less recent assignee having an assignment set, the decremental assignment
instructs the less recent assignee to decrement its assignment set by the conflicting resource
assignment while retaining the remainder of its assignment set; and

assigning the conflicting resource to a more recent assignee of the conflicting resource

upon reading the decremental assignment transmitted to the less recent assignee.

30. A mobile device that facilitates wireless communication over a network, comprising:

areceiving component that receives a standard resource assignment;



instructions for generating and transmtting an explicit decrenental
assignnent for the first device, the explicit decrenental assignnent
instructs the first device to relinquish the conflicting resource for
assignnment to the second device, while the first device retains the

remai nder of the resources assigned 34p the first device. 47. The
conput er -readabl e nmedi um of claim44, further conprising
conput er -executable instructions for identifying an explicit decrenental
assi gnnent agoeessieg cempaorteal thassiegsn nemnitol beer refostcendpscisbedan decstanient al

assignment froma standard assign t. 48. The conputer-readabl e .nedi um of
oF ai m U AT SRR AU BSHIY dreraq el CSHener KSEPGH BF dhaer o ing

ver i f yédigponemeandt reBhquishd 64 1RIGEOL & llcadSSie QOAMIGtinMsGureleNdiRd ifhe A

m croprocessor that executes instructions for providing decrenental

r esour gesremenidl gysiasviteat whileratHaing acemynder O FASPIISTSHgSiS e fiapdprdhet her a
resour xl%godr(.se RYBhAEA uﬁ)gn pé%ﬁﬁl@&héi&éc){en?e?l'fgl laés\'%m'g{&t f?étﬁggt@é@t'ataﬁ?trh?r de@ﬁ:\é! ces 1n
a wreless co nication environment; pro I'ng a decrenental assignment
to a |l ess recent assignee of a conflicting resource assignnment, the |ess
recent _assignee havjng an assignnent, set, the decrenental. assi gnnen
hetruthe: t Mo deute AP BRE Sk i Haakoenuns COmROERST GHHERES SBOby t he
confl i Gfel B rdsBSHOLY £8ign @B B RRAIardRisb§rcé &stthRleRtugoR§ddn&MRhPH Ecr&herihIs

assi gnment set; and assigning the conflicting resource to a nore recent
assi gnessigomentitecaivadfbyithe feagfvingsomperent.upon readi ng t he decrenent al
assignnment transmtted to the | ess recent assignee. 50. A nobile device
that facilitates w rel ess conmunication over a network, conprising: a
recei ving conponent that receives a standard resource assignnent; 34 a
processi ng conponent that exerts control over resources described in the
standard resource assignnent, identifies a subsequent decrenental
assignment received by the receiving conponent, and relinquishes control
of at least one conflicting resource defined in the decrenental
assignnent while retaining a renmai nder of resources assigned by the
standard resource assignnent upon readi ng the decrenental assignnent
transmtted to another device. 51. The nobile device of claimb50, wherein
t he processing conponent relinquishes control over all resources assigned
by the standard resource assignnent upon identifying a decrenental

assi gnnent received by the receiving conponent.



