1 PROTOCOL DATA UNI' T RECOVERY CROSS- REFERENCE [ 0001] This application
clainms priority to U S. Application No. 60/943,606 entitled "METHOD
AND APPARAJ&SEPRcROLLI NG | N A W RELESS COVMUNI CATI ON  $¥$iisddos/odrtioc h
was filed on June 13, 2007. The entirety of which is herein

i ncorporated by reference. BACKGROUND | 1Fi el d [0002] The foll ow ng
description relates generally to wireless communi cati ons and, nore
particularly, to transm ssion of protocol data units. H Background

[ 0003] Wrel ess communi cation systens are wi dely deployed to provide

various types of conmmuni caROTOTIL BATSUNITIECOVERKanpl e, voi ce,
data, and so on. Typical wrel ess conmunicati on systens can be

mul tipl e-access systens capabl e of supporting conmunication with
mul ti pl e users by sharing avai l aﬁR@%y‘gEEﬁRE rces (e.g.,

bandw dt h, t[ﬁ(ﬁ)@fr“t ggﬁggﬁ%qlicatﬁn-cleﬁé@?}t}{ngt? t&ﬁ.%e‘A li% | 60/98£66%5

systens can | ude VI S on nmu e ac systens,

time divisi entitied“METRORODER $ PABMIUS FORSAH, LINGEGNS WIRERSSsi on

¢ RSB A ORI PSS s

Wi r el ess nukihighl ie hasmas®raRaediy ffdred. syst ens can

BACKGROUND
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[0002] The following description relates generally to wireless communications

and, more particularly, to transmission of protocol data units.

IL Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems can be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems can include
code division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, orthogonal frequency
division multiple access (OFDMA) systems, and the like.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications
between mobile devices and base stations can be established via single-input single-
output (SISO) systems, multiple-input single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth.
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[0008] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with a method for
tracking success of a control protocol data unit transmission. The method can include
identifying a transmission of a control protocol data unit. Additionally, the method can
include incrementing a counter as a direct correlation of the identified transmission for
the control protocol data unit.
[0009] Another aspect relates to a wireless communication apparatus that

comprises an recognizer that identifies a transmission of a control protocol data unit as
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protocol data unit as well as increment a counter as a direct correlation of the identified
transmission for the control protocol data unit.

[0013] According to an aspect, a method that facilitates tracking success of a
control protocol data unit transmission that includes authenticating a control protocol
data unit. The method can further include producing a notice for a module that sends
the control protocol data unit to reset a counter upon successful authentication of the
control protocol data unit,

[0014] Another aspect relates to a wireless communication apparatus that
comprises a confirmer that authenticates a control protocol data unit. The apparatus can
also comprise a constructer that produces a notice for a module that sends the control
protocol data unit to reset a counter upon successful authentication of the control
protocol data unit.

[0015] Yet another aspect relates to a wireless communication apparatus that
comprises means for authenticating a control protocol data unit as well as means for
producing a notice for a module that sends the control protocol data unit o reset a
counter upon successful authentication of the control protocol data unit.

[0016] Still another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for authenticating a control protocol data unit.
There can also be instructions for producing a notice for a module that sends the control
protocol data unit to reset a counter upon successful authentication of the control

protocol data unit stored upon the medium.
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[0020] FIG. 2 is an illustration of a representative system for communication of
a protocol data unit in accordance with various aspects set forth herein.
[0021] FIG. 3 is an illustration of a representative system for communication of
a protocol data unit with an example detailed transmitter in accordance with various
aspects set forth herein.
[6022] FIG. 4 is an illustration of a representative system for communication of
a protocol data unit with an example detailed transmitter in accordance with various
aspects set forth herein.
(0023} FIG. 5 is an illustration of a representative system for communication of
a protocol data unit with an example detailed receiver in accordance with various
aspects set forth herein.
[0024] FIG. 6 is an 1llustration of a representative communication configuration
with a common counter in accordance with various aspects set forth herein.
[0025] FIG. 7 is an illustration of a representative communication configuration
with separate counters in accordance with various aspects set forth herein,
[0026] FIG. 8 is an illustration of a representative methodology for transmitting

a protocol data unit in accordance with various aspects set forth herein.



[0019]FIG 1 is an illustration of a wireless conmunication systemin
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herein. [0021]FIG 3 is an illustrationsof a representative system
for communication of a protocol data unit with an exanple detailed
transmtter in accordance with various aspects set forth herein.
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[0030] FIG. 12 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described
herein.
[0031] FIG. 13 is an illustration of an example system that facilitates counting at
Jeast one operation upon a protocol data unit transmission in accordance with various
aspects set forth herein.
[0032] FIG. 14 is an illustration of an example system that facilitates processing

with regard to reception of a protocol data unit transmission in accordance with various

aspects set forth herein.

DETAILED DESCRIPTION
[0033] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. Inthe
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It can
be evident, however, that such embodiment(s) can be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.
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[0034] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution,.
For example, a component can 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. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can

reside within a process and/or thread of execution and a component can be localized on
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with various asPect S set forth herein.
way of the signal).
f0035] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protoco! (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a
wircless modem. Moreover, various embodiments are described herein in connection
with a base station. A base station can be utilized for communicating with mobile
device(s) and can also be referred to as an access point, Node B, or some other
terminology.
[0036] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible 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, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medium” can include, without being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[06037] Referring now to Fig. 1, a wireless communication system 100 is

illustrated in accordance with various embodiments presented herein. System 100
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than that employed by reverse link 126, for example. Further, in a time division duplex
(TDD) system, forward link 118 and reverse link 120 can utilize a common frequency
band and forward link 124 and reverse link 126 can utilize a common frequency band.
[06039] The set of antennas and/or the area in which they are designated to
communicate can be referred to as a sector of base station 102, For example, multiple
antennas can be designed to communicate to mobile devices in a sector of the areas
covered by base station 102. In communication over forward links 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-

noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while
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addi ti onal group can include antennas 112 and 114. Two antennas are

i |1 ustr at edcéroatteamtto rasend thva RIY oule; seibieansic] PRYE whish opevaiss toareriermas

can be util t

i ncl ude a t!r’%ﬁlg&ﬂﬁ( é& %%%3%?%?5‘5@%82}&@%%&%%# ﬁ?%%wémﬁ%%ﬁo
in turn conpetsenah@l uraay titigs tik POdpathentdstre PEAC isated Osct thesbyrted

transm ssion and receptiqn (e.q.. rocessor dul ators

e ey ReethiS asRRAAIE heiahinte TS Ryl BAt HoBiminicetion is gt i ||

be appr eci abuﬂ&éeﬁ@%i@ﬁkﬁaﬁéﬁétlﬂr@ﬁdmf@ chihBe Aflemd:@Q38] Base station 102 can
conmuni cate with one or nore nobil e devices such as npbil e deV| ce 116

and nobi | e #¥lte 122ThefEmpepiter 203 cqnsouﬂwtw@@d{)ﬁ@é?r&p@ao R (s
station 102 falgj: el t i bl
devi ces si mR%gl1|a L?o m&cﬁ@&cﬁgﬁl&&eﬁiﬁ% Sga]rgﬁs C%&Zk}j téé]yecaﬁ%\%l %es 11%t§
122 can be, ohoemeodimpitethe etsmitter20B lsameend adlF andohipnike(s 2. lraptvepdor a
handhel d co nicat i e
radi os, dl oba lvm qntltq%ﬁ% CQ%WW%%B%&EO&%@W aﬁe%g%'i %?oggﬁp%h{nio%
device for mmwﬁyaafanmsﬁmeof mm&bbESUC(Amrmggnegabnmcsyrstceanmahﬂﬁ)comser
depi cted, nobile devige. 11 m’rum cation. wth 112 and
175 Cwier e Bt SR EoTIT Y e SR PR COTH 8T T o ce
116 over a fror wakld, btk tidda AORmMILRAIOY 8 chitfdd PIRRL R ks themhEeeid& is
device 116 over a reverse |link 120. Moreover, nobile device 122 is in

cormuni cat i GHTERedtsn EEenteplyathg cawer i sraass AtlurTiald vedie sBd dhusee
transmt i nfr&@{@hlbgq&}shgmrg_)bl | e device 122 over a forward |link 124 and
receive informati rom nobil e device 122 over a reverse |link 126.
In a frequen@BA2ili vi si She oprea0¢ FBD)olsgishepUfandpneantiol ARU g siered

utilize a dig ffeté.%ﬁ‘m iffg 2R J%%ﬁﬁn%r'&‘;iﬁ 8%1{]?%}1&%‘@9? QXOI{u%Yﬁf)%ECo@Q{%ﬁ Ly,

120, and forwWar Can enpl o ren réguency ban
t hat enpl oy adthbiyticagmetandndladekidd2ibying thiat erdmgal dia ik cbitest PDIL) detethining

di vi si on dup TDD system forward. i 8 an everse link.120
Can ut 1 1 26 HnE BTNt Bhe 4t RePTRREST THCAPERG® PevE e
link 126 canp pdduld @¢., QheCt@dﬁHﬁﬂtef D&Y Wi 6hdB @lRtonfrél @R Threses &towiter upon
antennas and/or the area in which theéDare designated to conmuni cate

can be ref espesgssiy andenficgtion oithesongabEDY: aY harihd ansmitisy 28% saspives, the
mul tiple a”%ﬁﬂ@&eﬁ% REndeS] %@?&efﬁ% a%é%h“ﬁec@&ﬁnmﬂ%! A& cO@MGE8nd N

a sector of e areas covered by base station 102 n conmuni cati on
over forwar dmpicriestatidig t@r’rdm&mmer 20eis pranbmbast sagomiiZefiig lomdizse

station 102 gan ubid i35 BPATTRLINL B LGS i gnal - to-noise ratio

[0043] Now referring to Fig. 3, an example system 300 is disclosed for

communication of a control PDU between a transmitter 202 and receiver 204. The



[ 0040] Now referring to Fig. 2, an exanple system 200 is disclosed for
comuni cating a protocol data unit (PDU). In conventional operation,
PDUs are 1. L bet ween devices and a receiving dewl ds
upon succégg?ﬁﬁh?%%gption. However, there are timnes thg¥&ggﬁ%§@ﬁ§mnot
transmtted successfully - a transmttep 202 can attenpt to resend
the PDU or to send a control PDU, which operates to performa status
check while using |ess resources of the transmtter 202. A counter
can be used b odRtSoRer bR B mbibRDn LS PBOLARARA oKirdE PP fld 4PDU i s
sent. Once the counter reaches a set threshold, then an inference can
be drawn t hatcogmmmiAp can idonify shapatransgissegicour. anepuater egethepbeocedur e

can be inplenented., [.0041] The transm.iter. 20 Qiﬁyﬁ t
and/ or cont I'0 enﬁﬂ%d("l;el&gr.eg&]% t(f-'%%?r%? r%ﬁmﬁrfgltz%c%ﬁ%ag “‘Lﬁio eg gg?éd%ator
st at us checR)8;ticommonciat vamic? @incrdmentdbngnd for e tenifaditempt. , A tdeeiver

transmtter 2 can send a PDU and_ a pol | . 9., a request for a
Fecei vi g uAlt o oled Boans G Sunertade bRt BRBGD sgonher
recogni zer 206 QadbtictBat beaBubditél@Rtiahdnitet T2 S8ir@Rivef 204 @Mk O
PDU. An aggregator 208 can increnment a counter as a direct

correl at i onconterigan peleirngd t@dcior ansmi ssion for the control protocol
data unit. Fgigpxanpl Gow8ach: &bt thhARS McsRbobaoedndt BidePine Rihds
occurs, theﬁm{hg countg$9?2’f%?§§ﬁented ycone. Eygﬁpualﬁ'F Pﬁe “
count er can asdieiths seceivetizd Sl tidiadty werespundingiie a golieteben. cEherdbere, the
instituted.  [0042] T. receiver 204 ¢ callect the PDU and/of ¢ r ol
PDU t 1 anst e PPRGTFom oL (T T o DB oR e s T Aok
aut hent i cat éhadcepmbiedtionB hot Cossamsfilly Wiad talFDT o from thagysicmciode

identifying that recejved data is a control PDU, termnping, i he

L ransi 351 oRORBUBIEEGT e St et e R e BRar e oot BPbdtce
a notice fogy@edAN!BectRde.g., EBBmMbRIRAS AL PBOB) 1ftahadpoi@ngRoticBBected
control PDU to resét a counter upon successful authentication of the
cont rol PDUafteyfesst arreunt phtioes i o ppIZOR it REYtednd theliothea e renehlen t he
counter can : t r : I e
pl enent at Par el R, VR BmrRATIRRLY SR Mot AOIMLAE o)
Fig. 1 and tiver ¥ modilv &x.g.200¢ rdcsivpiad(d) pont hiscimthigitlaasrievdrcie tré@derofd. Hihg.

1. [0043] Now referri to.Fig. 3 n._ex | e syst 00._1s .disclosed
for ' comb o gesbfisk it Dl it PingngPBafiRR Bof ¥RIET #F Bty Sickiiy
recei ver 204uccEaeul. 9 transmtter 202 can facilitate communi cati on of

a PDU and/or_control PDU gnd recogni zer 206 can..identify that a
o ost ol0GRTLT O ANBguRbEe A4St A Reaado fARTBRLIL P AR Baar 4 t o

a transfer atieimpll ARbordinRRUbt O BoimdARlh oW afiAtREEH RO Oind3R&ess a
commonly the counter is increnented by one for each transfer attenpt.
A recei ver 2@worsgrolestqdduthe pranmpnipmerci0la ko wsees Bprn applagmbadianents
aut henti cati LR | J , AQt | a u

Franom t for B PO A b A B R S bl
to zero. [ O@etkidsondtiple commungaipwssirbleple RRXUstdae trresteity diffcRkDdredoess not

col | ect the,tg1 nsf ¢ r,tangq4on tdhe recejver 204 hats difficult 1,i ch

r espondi ng ¢80 BESAPY 04 S SR FBICE coPfintRBne At gresIBlind aypic
attenpt to rcesadiceid@aiidl Mhe syt BEY cadfimpieR6t duell tiatthd @gdregatar@OB hat
communi cation is not successful. V_\Q_en%(? PDU gm’ts frogmihe syste

300, a commiAFTIAL HICTeNEnt the coppeRfibY 1SICiquRIned @ RASPISHPRIS NRLRECAST U 04

respond that[oﬁzfrsf PDU ixScofit616@ 386 Hinl opef-8C@ir¥@ekhe Qodhter t6 @ BRRNaNie AtclRas
control PDU). If a response is not collected after a set anount of

tinme, in an Zeoprawrd detesmingtipmihat theg it meuceesglal transanssipny dpatple counters can

solicitatio : : j jon to
Solicit a rospansaPpkaRRTatte sob O e Solb TG Tol HREHRED |
t he transmn sshenissienst Thastanatedi04 The meapdnsd ffe@nt twenigsedd idetemaiké g a

determ nation.ypon which if, the tran?. 's&i on i% succ ss%ul .
whiclt counter a received response applies. “An mstruction can tfanstet from the

evaluator 304 to the controller 306 on which counter should reset.



[ 0045] An eval uator 304 can be used to determine if a transmission is
successful. According to one enbodi nent, the evaluator can receive
and proce§a)ﬁm%§§90nse col l ected by the comuni cat or 396 W@Nﬁﬂm
nore conplex e odi ments can be practiced, such as |nterpre I ng
partial response. Additionally, the evalguator can process nultrple
comuni cations - nmultiple PDUs can transfer to different receivers
and the evaluator 304 can determ ne which communi cations are
successful _gdzinhi ch GRATBALGAL] PigS faﬁlekeﬁlpre Y6 € MsSRageP

i npl enent such that the aggre ato does not 1 ncrenent the counter
until it iscawnereitioed! acontmh E’BrUsmt\w:nr agrapenitisu2Beandfredeivef 204 6} pontrol
control I er QB@' C%an oA yefs %é[:v%rz;[l %y{eg Sn?st%eagms gl?o%hge lr"ortfast gor?r%ﬁr%ca%%lnl{v%iles uch
as zero, upon-a er’m nation a €re i s a’success

transm ssi Omlng\ffebvtm:];ﬂuﬁ:cﬁ ofitht @yssene 400. be coait@icae theh e deeimdnted vagtst@mi

300, where there re r at unt or drfferen ransm ons.
The. evnl uat B o S A S RO PRIL arcisHEE L 20 SORRED TP o
whi ch count gduner iS6@kMested Eﬁ@rﬂﬂfé?ea@ﬁl@ﬂaﬁﬁ& attéﬂrFt NFedy kb b © IhERdhsmitter
transfer fromthe evaluator 304 to the controller 306 on which

count er shodd%canagitiplly scnd a PO 7 NsH e 8 et trapsterredithen uconipl RINE g1 e
system 400 iy (136497 Blef:Bhing QLRI EA0BRh Brnbafich . AOlbiEL 08 R, R

transmtter receiver 204. A ntr commonly 1's severa
bytes in sied] ecttthchDéJI andigir ngltlfodJPDUarsmi pcrfmmump@tammwbhzml@tluswr@ af ew

f h d
egard to atviner AP alpelieonof LB AD i B eteon JORE R 20t

208; commnhndmheommamberemmmeeﬁﬁnt ed by one for each transfer
attenpt. For exarrple t he tragsmtter 202 can |n|(§3| al | send a DU

if a responE@ Bk not ¢ommetieythesysien ) can bg insprupte tfeéesge

assi st in dependshpbleDl i HlRHAumBeofRnRb) ﬁTBIidﬁté%@Hm&{Ht prividen, théh it is
recei ver 204 can collect the PDU and/or control PDU and perform

appr opri at epesstohelar renstiisiening incaereesfipg phike counter tncoidinp endéastly be
returned tOTLé‘r@ ofd @Q&r@hr%fg%@(g% gg{eﬁmﬁ%e(?h& %?d r\éf%'fed%gﬁgvg %%E‘regount er

can be returne 18 zer e system
instructed trensatissempttemptssbedmbcdune PDU/ control PDU a I|m ted nunber

of times. imta nis t _provided |befor
transni ssi OLOO%?L i ncr%:lrglﬁfl?eﬁg8lg?antcﬁrerlp%%un‘{&glre ?gm C8H‘Et|ernu§’r AOF essl y.
Therefore, cealcnitddaganst4R2hesivldelfelidthrehdd tshioeslofet. regh#t® @rdaeer how

many tinmes transm ssion attenpts should occur 9 bal an 404
can” conpar e T804 &h e&fan?tﬁ%r t@&&‘ﬁtsé‘Pnéﬁ“’c%Pu‘bé?rﬁﬁw\Llﬁ ?eflfé &gn 5@3’

the t hr esholrfle pdifncthf4t fah @R @b &taleSo PQ¥oriBlerifiBatn, su@llH@hebiBng §T eat er
than, etc.), then another transm ssion can occur, conmonly of anot her

control PDUNCTRentag afthe Fouptet opauss MInsepcalyée-as Bcicaumeris gefycrtently
verificatio cre?ﬁé%&d%w%r?&cdﬂe%nérﬂmélé}gf enenting of the counter occurs

inproperly (e.qg., the counter 1s 1nadvertently increnented tw ce for

one transm ﬁﬂ]’-‘»ﬂh) [ Okﬁiiz(m tifterimtinddsrahe thercoinpesasoh tipatrtteHeere Gmpésicsessfid hat

the there i %OHQI?}EIHI%d 1011% !fue counter is above the threshold), then a setter 406 can trigger
radio link protocol rest based upon the result of the comparison. According to one
embodiment, the result that facilitates implementation of the setter 406 is when the
threshold and the counter are equal or when the counter surpasses the threshold. In
addition, the counter can function in different implementations. For instance, the
counter can account for PDU transmissions — PDU, control PDU, and the like.
However, separate counters can be kept for a PDU transmission and control PDU
transmission, thus there can be a control protocol data unit specific counter.

Additionally, the transmitter 202 can use the controller 306 of Fig. 3 to reset the counter

to a base value upon the trigger of the reset.



comuni cation (e.g., the counter is above the threshold), then a
setter 406 can trigger radio link protocol rest based upon the result
of the co rison. _According to one enbodi nent, the re
faciIitatgggeﬁéﬁﬁwghtation of the setter 406 is when t%gkéﬁ%ﬂghgvﬁ
and the counter are equal or when the cpunter surpasses the

threshold. In addition, the counter can function in different
i npl enentations. For instance, the counter can account for PDU

transm ssi o ~, PDU, . . t i d ate
Counter o cal Bl kepr FON B TS ! Afinble S SUFK o REPARS

t ransm ssi oproctdsing ahlvbrammed @D bandéorcomtal D pr etaowl PRt @nbaiconssdzexii«4 i ¢
counter. Additionall e.transmtter 202 can use.the confr r 306
o R o 3t e AT oA R et Blea 26t AR et P HERY T
the reset. rbivbORR1EyDRYWIY B &ighiwittlds®cdriguniBatiodN ASXarRsfer SHASHIEINoBE,
is disclosed for processing an obtaipned PDU and/or_control PDU - a
control PDUERSHETCORsideRey dhedpmeter pnd anAgarcg#tontily cap increiprahi coUMer
202 can attemptqihgytransfer a formof a PDT) to a receiver 204,

typically through W rel ess communication. As a transfer of a PDU
occurs, a ré¥3dhi zer POGreedveri2bénan dsg an hbtainepHB v ordentd eticeiglep Rt or

208 can increment. a gounter. r i . T Lver 204

ise an obt ariaradd R Yah B EPAR, SJotElishes nERLSS i bEEThy RocioH kR
transm tt er oBdder §¥52 reninsniesPDE ilPlochlistoralier éa haditidny tHehvdtairee 80 @m,scanttie
t he obtai ne 2 retains.the PDU | .pcal storage. In additi t.he
bt ai ner 500 HEHIRIPEITY Lot har FIGHoct s beqrcted Hom i

| denti fi cat ippU byi PiIBREILNEGRTDIPReRMIchAGE REhrinaGih dabendRidd BB)ntdrpt! | er
504. Exanple identification information can include an I nternet

Prot ocol ad&Faees! addressef thedrgsmitterd02ptypvhat grefipian copiel U aelash prdihe ppy
relates, angthe like. [0053]A confirnmer 210 can authenticate the
collected PDU. It is possible that a PDUis transferred to an
incorrect ré@W3ler and cohfmuoii cangautiRalcagthe deltogiediPh]. t lhztpoasible thedp

of this typ es . n oceur . [ f error is.identified, n_t.
cont i mrer * DTS LR B LR Wamesh B Reb Bl ol S LD el P A€ hatan
transfer therbbbf thio tie doed endechrdEShicnat isadentified thdnahd ¢dodirmék 210 can
constructor 212 can prepare a notice for the tr mtter 202 such
Chat  recept ok BroTeRBote b Teamacul s ol & & BhareiStieen
notice can mRY Weikk O AtddBsthicRN M tdnireptiPda hdtce Y@Mh@RarRMittdr 202 A that
[ 0054] Now referring to Fig. 6, an exanple configuration 600 is

di scl osed sHEFRPTHRY & therpiich ed 15t ap APRIPRTES SWRtCh el Hatobic canytahahiorthe
202 and rec%ia}{gﬁiﬁg[%4%ltog%@arpgmgp5 ounter 602 for a PDU and a

control PDU. As a PDU Is transmitted to the receiver 204, a counter
602 can be i[d@¥HEment elowoekhrow to lig. 6aarPBampleansfifusiart00gs disdlesspt ed.
If after a specified delay a response._is t I i . .
ransm ot or Bo9ne stcu e B RERAR Tl iR AL rtdf R S04 wie

[ 0055] As di subased doonttheE2dond POUraat heontcd®DLA AoaPDUis RENdniised to the
transferred cont a'& j ng at léﬁ st some information of PDU.initially
sent. The cOtiter 2008 CeutortlaronBe PREMERBRFLIIOW T 2d DI rammysiongs
thus representhpgd! Tanved Yrcidbd Hagy & eRpiiRgistot fisivéd) tichahe RAshaned20he
sendi ng of the control PDU. Various other enbodi nents can be

practiced wicehatayyitisend apptertiIASRRFNISSI®: | nst ance, two separate
counters cargggyi npl eﬁ@'ﬂ#s@ﬂ'sedqﬂ?ne%ﬂﬂ Lﬁﬁti({nod’OOV‘@%ﬁal By it §ans§erred

transferred ‘and another for when a control PDU is transferred.
containing at least some information of the PDU initially sent. The counter 602 can

then be incremented with a value of ‘2°, thus representing the value of the sending of the
initial PDU and the sending of the control PDU. Various other embodiments can be
practiced with regard to PDU transfer. For instance, two separate counters can be
implemented; one counter for when a PDU is transferred and another for when a control

PDU is transferred.



12 [0056] The transmtter 202 can nake several attenpts to comrunicate
the PDU and/or control PDU to the receiver. Wile the disclosed
configura ghlights three attenpts to comruni

cont rol B!G?E{mglql sgl!to be appreciated that other attenp?g&@giolaﬁom?rlaode
In addition, artificial intelligence teghni ques can be used to
determ ne how many tinmes an attenpt should be nmade (e.g., determning
a threshol d) Once an appropriate nunber of attenpts are nade, the
count er .Can B61,65T R A P?Oﬁcagn'ﬂ:tz( ﬂerﬁgl&otaomea&%e BB
and recei ve 4 can be consi ered en n a reset can occur. |

t he recei veancﬁﬁrébocimelsPDlétqmﬂ regeivon fWhitathe disclosedtdoafigontiondi00 Bthlighthen

the transm {,ter 202 can return he ¢ r. .60 19,28l 9 npt to
osent the P aRTiEfonEHEE RabE e RENHOY PR e uhE A RS
enpl oy one eftenipteenissnaiet hostlitgl asifitiar 1nteﬁ%’cﬂ¢a’tgcﬁni@m dzatlﬁ watdkot hen
drawi ng i nf gr ences, and/ or  maki ngtgdet er atiops related t

dynani cal | y ISFERIPAEPY ARBY HEIES ShitieEiPbShou e eéegvd?falaeneﬁ.dﬁ%feth@da

Hi dden Mar ko cdVhtgipsoptiatdYimbansk #ehpliaek RA®L HeXBiufted cafl 80 RREGH SN0 and a
model s, nore general probabilistic graphlcal nodel s, such as Bayesi an
net wor ks, eligk betweerpthe gramsynider 20 rod eceier 20 cgie bovepnaidrsg beikam anhiespot
score or ap t i

rachi nes ( SURE el gb AtrecklBPAfs El@Rtimn «SofBEh 9 PURRPPDLIAEAC
as "neural trensxmttéa‘ﬂoaemhmdmh tgicesnter @22y zérognd athirh deisk oy thespitial RDU.

ot her appro t hat rm i.on, etc.) in accordance with
"ipl et 1 i Oar i ous. ANSHLCLY ReReier iy SullohraRiteREaat on,
these technin@Rdokaies frs@riinefrofeiatiint Gtts dioving aidérei@s afd/d»rqgak@nag

rel ati onships such, as th remproﬁ@[s Qr re heuristic | e- based

expert syst EREMINTIISTNGH CSpBIPIC %femrelg ormatlwcgae;awa le storage units
confi gurati @y 7QQdks VAU MSRE @mmdafeﬁeg !ﬂﬁ:@@t?pl@il & yGRdde@N

bet ween a transmtter 202 and receiver 204 | tiple counters.
PDU count er nropgwarsl prodelilisicrmmpbicnl wpdals, ﬁeél ] Bawmngletwcah“s it tcéﬁﬂted%n
i nst ance, U

i ncr enment ed Lgl/dt%{]ﬁ Sgaﬂfanffgﬁr ﬁ%gﬁg%Egp élssgéc}ggg%ﬁ)l g}%]%tt?&é I’E%‘F ﬁ%%ér}%%u&he
recei ver 204s suppemn vedier macanssrtﬁ\st), R@Rliman clasitbry soohres nelthoebbdferfign
the control PDU i tra ara count r 704

control POUTE PGPS RH "BehieRlne el aPa oL € (sl hisE et ad P tste e
7?2 ang thetlﬁﬂ&kﬂfd}ml t@iﬁ;s@ﬁ)ébtdgp@ﬁcairda‘neé g:ﬁth 11‘diplumblﬁtmg|\dahbms{ﬂu&)rﬁdtécﬁﬁpt S
of sending a control_ PDU can_be attenpted and with ea ra si on
the CPDU codtiteet descrberehqreiy Brachditiog, thpse fF@nt%e%ené&aﬁ%{f‘e%t Ahqddor

mul tiple at bemsr Qﬂtglcfa?féﬂdhﬁgsht:ﬂ'&%ua% tRSordR blovds oﬁ'%ré:%tngt% mm&s@@n
be practiced.” Wen a is considered broken, when a

di fferent seqmﬁwetemanber is transferred, etc., the 13 PDU counter
702 and/ or DU ¢ b o,
102 andl o YGRSETC UG eIt 3070 SRR S Fudiaid BB HIGRIO,
CPDU count eshal@idg i seques@tof commanoatiet ketyeen 2065 ShiRef H12rand gecteofeFE@swnls

and 9, nethod ies relati COo catlo and/ ontrol
S Wi 1 o e st b PER P ART T 65 bR e Bihieay B 1 PR

met hodol ogi @snahifted NEdMInsBhde, dRIGEINY DEDUaSN B &I hbthe PDacdctintet 102 (Sarﬂb@
be understood and cgbprem ated that the nmet hodgl Qgies are not limte

by the or deflGFMEEIRDY o Lgniesnoassofeyrress i nalbGHgRdTEwn thersrenive <& e

mor e enbodi MR HemAeEs 202 ) s@ﬁcf 4 ean%lat p]gUd @mnaﬂ@ié&ﬁmpmqu fgltdtd i th
other acts fromthat shown and descri bed herein. For exanple, t hose

skilled in wskrsraed CAPU cowrteret0dt(ard comit! RPbY eosngtean haincgementcdoel Bgy
coul d alter Ql?et]?]ﬂﬁchmHS fo%%fﬁl%gfﬁjb doun %@ﬁ k& cﬁffeﬂerﬂtc‘SHt?.! ﬁ%ﬁgtét at es

or events, suc In a sta I agram I‘EOV not a rated
acts can be attergpiis bésbnﬂmglamphtaﬁ’é’MU eanrietatecipled gyd ivith agshdragsmizsiomitich
one or hore goumta 234 be incremented. It is to be appreciated that multiple attempts of
sending the PDU as well as the control PDU can be practiced. When a link is

considered broken, when a PDU of a different sequence number is transferred, efc., the



[ 0060] Now referring to Fig. 8, an exanple nethodol ogy 800 is
di scl osed for communi cating a PDU and/or control PDU to a device and

det er m ni '1905593}194%5§0mmni cation is successful. A coungtali,m%%wp& fbsed
to track transm ssions and after a threshold is reached, It can Be

determ ned reset procedures should occurz3 A threshold val ue can be
est abl i shed at event 802, which can be perfornmed through observation
of historical operation, suggestion of a user or another entity, use

of artificiaghy &)tuﬂ{ek b@fﬁﬁ%r{tﬁ@@mﬁ%&m@m@ b6e }e&&%?.gg[)e@a% QR B4,

there can be identifying a transm ssion of “a contro . [ 0061] Bl ock
806 can repPBikenuntend0reesite hgyyhan coemPBU iagrassletradent thedeRU gounder 708
the identified (L]j;_ansn‘i 93 ion for the control PDU. Wile comonly

per f or med a& ‘& |°nzger & counter, it is to be appreci ated t hat

i ncrement i nQ0gsbE counRekrringno Fips) iaked 9.e8ehddoigids heatrgupieiuni atidaesOd
upon identificati of a cessful _transm ssion.(e.qg., .increnenting
the counter P\l}ﬁf‘b'n%ﬁ@%ﬁ% BRUS. NP fPRaipRESS %mabétﬂq%ﬁép%ﬂha@t Yual
to a currentnRldiRgRE afchBowR bkt @%dribedRSh Sortd B Bits, ANStoARUNHGELob@hindPDU
and control PDU transm ssion as well as separate counters of PDU and

control PDUapasistad St b mlpdeippiss pregpbligictinthp erdshpd asis: eFomesaisgan,
modul e upon iM’%UcSﬁaﬁ%ewi%l{ ST &Hbaqﬁrpéﬂt&ﬁg%%ﬁﬁﬁ Biftrefthy GakisQRa/BOS.  The

response can be used | term ni ng ransm ssion I s
successf ul . cénauirentky 8D othanactrcioam thahsitowdetnd dpdcnibed hefrein hBoitaxamglei theseon

is successful..(e, n.intended receiving.,unit collects a, . "
trans sst onsilb€ e pf ot BAGRGH hAERRUAT T beghaBEL Gl iermarysl
the solicit abireicsamdd ayabdiat oMgicibRtcl 8R16ds\oe BvenesS RRASe n Bstate fiagiam. 14
of the evaluyation (e

. g,.. the response states there was successful
transni ssi oRfOrERFHE %%%]GSW%EGL"&W%%I% Ff?ﬁlﬁ“?‘f totlﬁ’@ﬁff?@&h%’i‘??i‘%g‘g?ﬁﬁ g
successful . ghdordhee LiRRSObSShRRmbsdigléagessf ul , then the counter can
be reset at action 812. [0063]If the transmi ssion is not successful,

then the thil@¥8bl d caNopaekuingae i 8oun aremplsuneteqdoley $p0 istlisctasehiarng
at event 814, éuﬁﬂ%&@p@ﬂﬁ}}%ﬂ@/& @dﬁﬁppbﬁﬁﬁok‘aeﬂ% S{d@e&fminfir%gaifflh%sa
typically as a t 0 of- t he

shoul d t ake place, unction a result
conpari son (cemgupichfiort heuaesshitleA dosnthi gphébe usdibtn tiabletrartsméssioo$ and dffer the

counter is ual .10 the threshol etc.)..lf resetting shou not
oottt hon told 8 rioBfed MEER B i rbiot rgo RS b R0 00 A R B2,
i f there shauiud cheb@estpisied at hent $02, apihepi bapefoiaseihragh obaeuitioabf
act 818 that .can jnclude resetting the counter to a base veil_ue .upon
triggering tHOTELRACTAIRALSUBRRTUPHE LT AATEBTHY. FEUB AT UM IEF LBYICRg
to Fig. 9, amnR¥asRhLel METROAR! RaY¥n 80 thSe Sindk!i@S 8@ AOL transmission of a

control PDU.

[0061] Block 806 can represent incrementing a counter as a direct correlation of
the identified transmission for the control PDU. While commonly performed as adding
to a counter, it is to be appreciated that incrementing the counter can include resetting
the counter to zero upon identification of a successful transmission (e.g., incrementing
the counter with a negative number that has an absolute value equal to a current value of
the counter). There can be one counter for PDU and control PDU transmission as well
as separate counters of PDU and control PDU transmission.

[0062] A response can be solicited from a module upon which the transmission
is transferred at action 808. The response can be used in determining if the transmission
is successful. A check 810 can occur that determines if the transmission 1s successful
(e.g., an intended receiving unit collects a transmission). The check 810 can include

receiving a response from the solicitation and evaluating the received response; a result



processing a collected PDU and/ or control PDU. There can be
collecting a control protocol data unit at act 902, comonly
acconpani g, byca-salicitation for a response so a trangpirfykQhs/Fbho

|l earn a transmssion is successful. ldentification data can be
extracted fromthe collected control PDUY at action 904; the
identification data can be used in transferring a notice to a nodule
that sends the control PDU. [0065]A collected PDU can be eval uated
and aut hent bPﬁE%@al@eﬁmﬁ%%%e@& ens%ue&seﬁeré RaLNRGuPrdBHALVERRY i s
at a correct |ocation | oc t here can be producing a notice
for a nodul esedhmtetemriviag afthe @mm%lonewcp@bﬁlésﬁﬁheér@@amlem g engssiul,
successf ul e Lol PDU. There can be
transferri ngl%élf;h '?Ch'uﬁt%} aﬂ%quse %ﬁcg&% &l e at action 910. [0066]1t will
be appreci a{t8d3} hat, Iftheacmemdsioe & not tutcontl,ohentbe elrcahqﬂécarsb@mmpardded

h f b d di
(' acki hg. Colftbroptss ranemreaa curt ok i Hera i< BREb 8PPy

"infer" or ifidbeeraneel tak@;ﬁl@é@ty%ﬁﬂﬂj?@diﬁm’ét@mtdfar@d’uﬂ(éﬁﬂﬁa c@ﬁlpme@aqagng
about or inferring states of 't stem environnent, and/Qr use

froma set webet@rr@atgheqﬁata@%@&haldetf thg epuBtrB equal igiths thraskiold, 0. 1
| nference C?é&et‘ﬂﬁ cgécéu? thdBREdrYtich SR®E rit5s:ARRE 8Xicrifh 8BS i On,

or can generate pro ity distribution over states, for exa le.
The i nf er endlowsagr, thehepy thoaldi teiageset.thavaan approprisie r@@tm@utoa@ur@ha%ﬁl%?a at

probabi lity f

Pr bRl |0 ol SHEAEHLHE, LR B0 3 £ 5L PRI RSP Pt on

t echni ques efthde)eedltﬁm conposi ng hi gher-1level events from a set of

cvents o ablBhs 7 r oNbH reBTTaRo B Sy et ol RS RE DOR sl ™"

event data, pwhedshra d@;[lecﬂ@cl PHU&neNME RS nSoRPBUC ahEe cah BElcdllRcElOS&ntrol
tenporal proximty, and whether the events and_ data, cone from one or

sever al evemot%p@éid%wf &loAGH Hs COMPORY PROEIRERAJY @ SO ERLIRH p ESPYHE SO r
more et hodg (phese g%g@mmamssadh% Hﬂ:%es@ﬁ#f' mgnﬁﬁlfaﬁsﬂwéan%r&%awg
to conmuni cation o and/ or contr ol By way of further
illustrati orﬁl;orratﬂle coltagted vorira &P hat aﬂ‘a@e%ﬂethatl@@tiﬁgat@elde’@tcmge wseddmrber
of physi cal S a sed upon i ntended
applicati ontmgiseeérlﬁg1 %% nogﬁ%\,@ agﬁd\%u%eté t%g?dg%ﬁ({& 5 ]ljﬁge appreci at ed t hat

t he foregoi ngpeskanpl ea catlectéd Pmﬂgtcmabe sreluarednad umtheramteameicnon 906, such

intended to limt the nu f inferences.that r the
ey e ot tnwreh Sran Sl ok P GHERBEon Ak ot R o e Faron e

vari ous enb%%dﬁ@ﬂﬂ?%n@ﬂéﬂ foF a FRUMIQ st 4@IS fHekeftd1PTRT > refcdQ68Iir@ipod 0 1S
an illustration of a nobile device 1000 that facilitates

comuni cat i $wecsstid apghentiaghen plheieantiobPRYod hewgirpp b Bansieriipg e thepotico i
that receives. a,aiignakidd e for instance, a receive antenna (not
shown), and per?orms typical actions thereon (e.g., filters,
anplifies, dodétonver tyilldeepyrecitied thet @i a,cedrdsn@n'ath enedr dhogd IPLBS t he

condi t10ned L aal e oHL AL FRSRLYE ARTRAR B L e
can denodul abetrdl @RI itadnSysiddOLss. a@dsqdrlmﬂndehetthﬁm’td bnfar”p]rdméa&me” %3 13)

for channel estipation. Processor, 6 can be a sor dedi cat ed
to anal yzi n&ef“’ﬁ?g‘? ks yRCFRE Heeﬁé’amw ?@@éf"\f@?‘m&é‘g ﬁ@‘?fﬁs ‘Eener at i ng

i nformati on e¢hOkordkeAN 2AN/SHLRNFOM et SFRIBSIHVItio8E asldpRiredviPEREBIN0/r AL
controls one or nore conponents of nobile_device 1000, and/or a
processor t Haferapet epndiampraysd imidgntif eispre i eroBlorber 45{0% OF BANVESHCIHSER
generates | rey} @Bty Riort SRAPSHHe %10&&1{;1 let TR ﬁ{fhreﬁc%rcaﬁgéﬁmbgﬂgstw—that
controls one or re conponents o device 1000. It
appr eci at ed is, izt copipatatipm nSaprobalilityGlisdritanign oher stadeseil véwesm@@d@aﬁ mat ch
the transm tc%ggxdezré)izlzonoc}cf dgtla%nd gve% s(.:I 1}1 eleen{:eega%' a¥ss" ef%pt% tgghnﬁlugs en%ployed for
composing higher-level events from a set of events and/or data. Such inference results

in the construction of new events or actions from a set of observed events and/or stored



operatively coupled to processor 1006 and that can store data to be
transmtted, received data, information related to avail able
channel s, % €$$£plated w th anal yzed signal and/or pbptR5iREGICH
strength, ation related to an assi gned channel, power, rate,
or the Ilke and any other suitable infgrmation for estlnating a
channel and communicating via the channel. Menory 1008 can
additionally store protocols and/or algorithms associated with
estimating anG Qita, WHetteZ binht treCRBNNle ceﬁelgted 1P@bJek epr&aﬁﬁ?
capacity based, etc.). 16 [0070]It will be appreciated tha he data
store (e.g. Wheteithy eveotgyd das cpmb Samarer peverhetsat #1d dagr sopseat i | e
menory or atlle i hel

nonvolatlleﬂm6 B&&%Hﬂ&%? eﬁ%@@ré?%éﬁgﬁngﬁgﬂg¥ﬂ#%%?%gﬁﬁggle
nonvolatlIeumhﬂﬂmykugnn&ﬂmﬁmdeﬁmaa@t@mhmmwnunmyo(RQNﬁanﬁbmgmmnh%%mg

crasabl 6 PREEPRERT HabrFach TRRaFs - \eIroE HesEOrFush: riheaag

random accepﬁysiﬂanﬁﬁmes(d%lwakew@m@afame&s bt @pdiaintepdahepplienion ydesityd
way of illustration and not_limtation, RAMis agvailable in_ma

forms such BRVEAEREG ALt RHMCERRARRCA Hiph Hiviferceais pisrmigs ar VH%W}G&%\JS
DRAM ( SDRAWatuQ%E lhfe Iﬁi)@irﬁenrd@& & IRRRNGHRE AN cestR BCRAmRIRM e
(ESDRAM, Synchlink DRAM (SLDRAM, and direct Ranbus RAM (DRRAM). The
menory 1008 mﬂnqrmwbwbjsmln&wmme made weohigeiansviihnhe feféys egbodiments
conprise, W, o0, these and any other suitable
types of neno M}S%Ttg(gd??%grr%gae%%glr 1002 is further operatively coupl ed
a recogni zef0UB8L0 andFigr 1tais aagbrseganarf aidbile déviRDIONOakp éxitlitatan
transfer froma base st.at] .of Fig. and.t he nobi ce .can
Ut put the. POUTERGHGH o AL oHORIS faticenb e fiser Eubanr B L 655
identify the sighartedm, g6t GtadRda ROSIVE Mntédie (ROGh@GD] A1d pbEfdend thpitalactions

counter be mcremant ed; the %%gregator 1012 can i ncrenme L

accor di ngl y thekasi(e-g» §HGsanrliogs deppronverty. eise R rsdsianabandyligifizes dhe
1014 and t h%oﬁ(ﬁ@tﬂfbﬁkl%ﬁﬁrto $038 shitples | RARSRL 5@236a§ b8! exbfip, am Ragse CQ
and differentiral CQ , for instance, a base station, anot er

mobi | e devi ewsivet end intdeowe ddsmashitara§0h diahepnaleparidate reactyied strabols
processor 1 [ [ egH . ni

aggr egat or %8%?%&% ﬂﬁnh% tﬁ%&?& ﬁg%ﬁgé)gg?}a%%@éﬁ@%@' r%%sésgj Pé@ A%
processors @mt:ssshdndm)ated [t@ﬁﬂazy]zﬁtg:}nfohiaﬂiml raceived|bystaeater 0d02omdar s y st em

1100 that facilitate ion of a S m 1100 c

base st at | of It EIEOGHAMAHRLEE G AL by § derarpe ) B AR ERr TR
receives si gaab{®drefctRpbRAR TimdBRIE ﬁeﬁ&bld@@ adﬁ)(ﬂr@q;ﬁooégs@ﬂthbfﬁdﬁugﬁlﬁes
plurality of receive antennas 1106, and a tr nsmtt?(H 1122 that

transmts tdnfoRRationEecsivedBy ecaivei 1002 epprates Ifaretipn fo5 YGRSTISTON PRI i t v

of transmit n%ﬂ&ﬁﬂ&al%lé]ﬁﬁ ot SbNEr rﬁ&%@orﬁﬁd}leﬁt@%{n\éﬁllé Me%@@ o ifthom
recei ve antennas 1106 and is operati veci; associated wt

denodul at or bgappreeipfad thdbthe tanmmiter 1046 and/thd rgcaiver }%)@lcmmatcéﬂmfﬁn@mtter

i nformation c / oh n S ol s
are anal yze&ﬁgﬁfgﬂp# g@‘ﬁ%‘?é‘f%‘aﬁ (%Ftlgcgafrlfg éeveg%é CQEHPQH% %égrgﬁeo%ggsor
descri bed allbviectwntitiesr egard to Fig. 10, and which is coupled to a
menory 1116 st or i.nf,or. nre to estimatin i gnal
(oo pi ot808] - angt Sonithn et iR PrlafioBiing Fosiion Menaria: g el
transm tted op@rafively espledas prokdssbi M ARDiHaEcaE 1€ &5 Jo blBhstadted deceived

di sparate base station (not shown?jze and/ or any other suitable
i nf or mat i on e} wfapmatien Iiﬁg’itq”dd? AYHIgLlerBanpgls; ‘éﬂﬁ%asé%‘t@t%‘é“t%ﬁ]éﬁlﬁﬁﬁé’tgfl@ns

igtn f :‘ ?;rte ? Q%{igfbgﬁneﬂﬁ%éé RrR6e8S s rmbhddifreladed b B&TonCOURInGE, b&ve, rate, or
the like, and any other suitable information for estimating a channel and communicating
via the channel. Memory 1008 can additionally store protocols and/or algorithms
associated with estimating and/or utilizing a channel (e.g., performance based, capacity

based, erc.).



constructer 1120. The confirmer 1118 can authenticate a received PDU
and the constructer 1120 can create a notice for a sending unit with

regard t o sysmessicef @ communication. Although depict egc?%s%ﬁél&g 10
t hat t?‘le

separate fromthe processor 1114, it is to be appreciate

confirmer 1118 and/or constructer 1120 wan be part of processor 1114

or a nunber of processors (not shown). [0074]Fig. 12 shows an exanpl e
wirel ess communi cation system 1200. The wirel ess comuni cation system

1200 depi ct so0app baser: shipbd HprdZll BRANONR BRI (L. £. R HRMloEL1 (b8 PheshiPed

sake of brevity. However, it is to be appreciate hat system 1200
can i ncl udehersinesap e pithsnsolpils encatoay pwnaﬁlam@rmmmﬁéhméhée hethi | e

Subst ant | ar 15adie AL BRR: BERGCBSn VT IRRMR, RO B B R0
mobi | e dev:]I mﬁlgfﬁ&;lggdgc:aax’?@tbmmmm @@dﬁmtobwgﬁic iR@M (PRa@M),
obl oy the. sl TR genh R ERROM iadhRll Srisfift REOTETG Iy pr

descri bed h(ﬂﬁﬁi Meth®ryf awildtild @EBom ol iR fifle ORMOTNCCAE emohyh@reM R elhighen.
[0075] At base station 1210, traffic data for a nunber of data streans
i s provi ded 26t ahrdcraRlcachs sugmasy-1BY ey oF dlustratioa and n%tmltﬂéra? A pMdeessor

1214. Accor ¢ filblen ARAnFHANE boh 28 3GhAAbRS mm@mﬁ»@gmlsmm R&W),

over a respective antenna. TX dat an{’)lr ocessor 12 codes, and

i nt er | eaves sytvbronpas PRAMIGHRR AM).ale bésfedat@ﬁDBLP@é@D&ﬂ%A%mnh@wed

schene sel e d € rRhRP76] The
coded data g?ﬁ%gﬁs%g@%%&am clgﬁ%fsr%u E?%(p é‘)&lgggg&ﬁ%ﬁlﬁoﬁ? ot data
usi ng ort hogbRRAMY éﬁpaatm;orjdil&(]fis:rfmlm qubjetd qyktemsaqh(néﬁﬁ)ﬂ@zs ir&@idml gues.
Additionally or .alte |ve il ot Isc f ency
v i on mibePpi R EbRPE i s Rl ReT S ERE ST, Lode
di vi si on nulégm| exed (’@Mor mbzlsmlhmr ogahavdbsc&qswdcaacbdogn@ekmwanaaﬁa
pattern that is processed in_a known manner and can be used at nobile

devi ce 1250 2R 82%8&HGrd82- cM’MreqP@é povismsiorfiam haps $rtondg? of Fise 14nd
coded data ftl‘&rm@ﬁfémedﬁ& @aﬂtﬁﬁﬁ‘mecf%’[] %ugﬁ)%ltﬁﬁﬁﬁﬂéﬁ}(ﬂ6 Tﬁé’ FQE@@lzer

mapped) based on a particul ar nodul ati on schene bi nary

phase- shi ft 1R&/¢angd¢rBBSHE tramehimw@opfyatbeawtgatorugw het %(@8@ be

M phase- shi f. [

(v oy, et s eflrhor M A Blelo AR RaTRR Bk} b0
synbols. Th éurdaet aomﬁl&es atedulatodi digh andnbk nodunkter 1016 thantraescits defel
stream can be e [ nst erformed or provided
processor 1 %@ Tsé ?&8‘ ’?1?6 é@é g %T“’scefaol?as? F\tgn ?%f’ﬂéetrf’éoé’ﬂé can
be provi ded de@icd edX thﬁgmd@mrbe&gaa;arwﬁﬁm tB@ProtdsESNO06, 1 0 LSS

t he nodul ati on synbol processaor 1220 then

provi des NT 2RoFgeipigd ﬁ@hregwm@r lglﬂr@éhaé dgzaewtortlpé%gnrﬁ hesrtof progrsRyr 109924
t hrough 122%}anhﬁﬁwf?%§ﬁmgglsms TX M MO processor 1220 applies

becanf orm ng wei ghts e synbol s ‘of the data streans and to the
antenna fr o8 ch t hBigsyhisen illustipéomef atsystantil 09 ggt fapihiorsd]ceaeinication

transmitter 1222 eGRlNeR0BNEmBHOS ATIESRich TREEL RV ERRL . STL AR

receiver 1110 that receives signal(s) from one or more mobile devices 1104 through a
plurality of receive antennas 1106, and a transmitter 1122 that transmits to the one or
more mobile devices 1104 through a plurality of transmit antennas 1108. Receiver 1110
can receive information from receive antennas 1106 and is operatively associated with a
demodulator 1112 that demodulates received information — example information can
include a PDU and/or control PDU. Demodulated symbols are analyzed by a processor
1114 that can be similar to the processor described above with regard to Fig. 10, and
which is coupled to a memory 1116 that stores information related to estimating a signal

(e.g., pilot) strength and/or interference strength, data to be transmitted to or received



to provide one or nore analog signals, and further conditions (e.g.,
anplifies, filters, and upconverts) the analog signals to provide a

nodul at ed (s} -suwtable for transm ssion over the M
Furt her, I@brgf@g)&?%%ed signals fromtransmtters 1222a ?ﬁr’@ﬁg’ﬂ%‘lﬂ%t
are transmtted from N2' antennas 1224ajt hrough 1224t, respectively.

[ 0079] At nobile device 1250, the transmtted nodul ated signals are
recei ved by NR antennas 1252a through 1252r and the received signal

fromeach a ; | A\ i i
ey oui AU PNy sassi ey Mok P

anplifies, antibgonfeoorticarrtleleddo peatpaigithevaiognadtionsling functiess sdyéorth
condi ti onedhgljer%nal to provide sanples, and further processes the
sanpl es to provide a correspondi ng "received" synbol stream [0080]An
RX data pro@®s3pr 126ProcasorriéteisvertiaandoyplatiessohfiendiR] Yeadioved synbol

ot bcossi ng CRBRHTEuD Do B GUdReRn 19 et eireaersgfsor e FPLARE o dat a
processor 126QuGasr DiogReERiE a ndgddtbes é&@ﬁ?mnﬁﬂﬂth@@é&?&jﬁ‘) f8aks sfef ect ed
synbol streamto recover the traffic data for the data stream The

processi ng BYMRMngaion. fyldeugsépiciaes beige senwpte framithe progysqariai 4, it is to
f d b :
pertorne ¥e I {%@1&’% %%%PQ é&ﬁfmgﬂzlzlq 8%9@/09_ ggngﬁlﬁc@erﬁrl oF ?agiﬁp?ﬁﬁ?ro%éssor

base station 1 A processor 1270 can period erm ne
whi ch pr ecodi Wgomrmtuniber pioprat¢dstdry@obshodingcussed above. Furt her,

processor 1 an formulate a.reverse Link nessage..conpri si
et ix s ndefaF £ on B B8R o SYRIAC wpb IS RGP MR AR dnp,

message canwihps tE@minatdtion Sydtar e3000depicidf ke vatd sation Q& didnge infudile
communi catiaon |link and/ or the received data_ stream e rever i nk
message can dBECHIRE %rssége rﬁ‘”ﬁfxﬁg"é’f"’ﬁerpftd%@ﬁ&i’prf%fég%?yéﬁnhf@(g can

recei ves trafdhide Sl tan $9c bRE s@tiGHARIAS nre BRh 3nShbBR EevideOMM@eidat a
source 1236, nodul ated by a nodul ator 1280, conditioned b

transmi t t er gdditienh bassistigns andon mobpdevicen Aanbe BB BEK Siﬁré_%;bars@fferent
station 2'\2/ %grgﬂl%gl%gﬁ}gspﬁétﬁmslﬁ% 'aﬁ’cpmagﬂcodevﬁcgq 25@8’%&)@%@%6&)‘\&9 N laédi{i&(a m

nmobile d
it is to be appreciated that base station 1210 and/or mobile device 1250 can employ the

systems (Figs. 1-7 and 10-11) and/or methods (Figs. 8-9) described herein to facilitate
wireless communication there between.

[0075] At base station 1210, traffic data for a number of data streams is
provided from a data source 1212 to a transmit (TX) data processor 1214. According to
an example, each data stream can be transmitted over a respective antenna. TX data
processor 1214 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0076] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
mobile device 1250 to estimate channel response. The multiplexed pilot and coded data
for cach data stream can be modulated {e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data



recei ved by antennas 1224, conditioned by receivers 1222, denvodul at ed
by a denodul at or 1240, and processed by a RX data processor 1242 to
extract tRephsvaisss |1 nk message transmtted by ”Db'leP@?Mhﬁﬁw&%ﬁﬁ
Further, processor 1230 can process the extracted nmessage t

deternlne whi ch precoding matrix to useldor determ ning the

beanf orm ng wei ghts. [0084] Processors 1230 and 1270 can direct (e.g.,
control, coordinate, nmanage, etc.) operation at base station 1210 and
mobi | e devi gge £38ife, aﬁamﬁrahu@mf cadREAMREGAN RaPhOFRSER R bl 33lrdiehs 1270
can be associated W th menory 1232 and 1272 that store program codes
and data. Ppeé@ssdosppIREd BNEoEesEor dh. al so perform conmputations to
derive freq and

donnl i ni. 1 oats  vel EHBEIRRIRGAE (H3hd S SRaBat PR 20
enbodi ment s MiId4@ pidoedohE28) \mhlchmardiarthcrrpplr@mthedloduiaﬂmrmb (e. g for

software, fi ] ewar e, JI4,erocode,. or,. a nbi nat

For & har wsFBNhoTs MU FERSor 1726 RG2S b e BRER IR SResbl 57

i pl enent ed wahdufitters ma'mr) 1pIaehepg 1222t |1@n;aﬁaecen{uoamndﬁtsegmﬂﬂdo
circuits (ASICs) ital signal processors (DSPSLg di gj t gn%let
processi ng GWF%S%? @Pﬁé‘)g beypiogrRE TR oty ybelsi s Sl§§§‘ms #19Pd
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[0081] A processor 1270 can periodically determine which precoding matrix to
utilize as discussed above. Further, processor 1270 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.
[0082] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link

message can be processed by a TX data processor 1238, which also receives traffic data
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[0088] With reference to Fig. 13, illustrated is a system 1300 that effectuates
transferring of a PDU and determining if the transfer is successful. For example, system
1300 can reside at least partially within a mobile device. It is to be appreciated that
system 1300 is represented as including functional blocks, which can be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware). System 1300 includes a logical grouping 1302 of electrical
components that can act in conjunction. For instance, logical grouping 1302 can
include an electrical component for identifying a transmission of a control protocol data
unit 1304. Moreover, the logical grouping 1302 can include an electrical component for
incrementing a counter as a direct correlation of the identified transmission for the
control protocol data unit 1306.

[0089] The logical grouping 1302 can also include an electrical component for
determining if the transmission is successful, an electrical component for comparing the
counter after incrementing against a threshold level, an electrical component for
triggering reset based upon a result of comparing the threshold against the counter, an
electrical component for establishing the threshold, an electrical component for resetting
the counter to a base value upon triggering the reset, and/or an electrical component for
soliciting a response from a module upon which the transmission is transferred, the
response is used in determining if the transmission is successful; these components can
integrate as part of the electrical component for identifying a transmission of a control
protocol data unit 1304 and/or the electrical component for incrementing a counter as a
direct correlation of the identified transmission for the control protocol data unit 13006,
as independent entities, and the like. Additionally, system 1300 can include a memory
1308 that retains instructions for executing functions associated with electrical
components 1304 and 1306. While shown as being external to memory 1308, it is to be
understood that one or more of electrical components 1304 and 1306 can exist within

memory 1308,



15t hreshol d agai nst the counter. 4. The method of claim3, wherein
the result that facilitates triggering is when the threshold and the
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205. The net claim 3, wherein the counter is a control protocol

data unit specific counter. 6. The netdiod of claim 3, further
I ncludi ng establishing the threshold. 7. The nethod of claimd4,
further including resetting the counter to a base val ue upon
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control protocol data unit 1404, Moreover, the logical grouping 1402 can include an
electrical component for producing a notice for a module that sends the control protocol
data unit to reset a counter upon successful authentication of the control protocol data
unit 1406.

[0091] The logical grouping 1402 can also include an electrical component for
transferring the notice to the module, an electrical component for collecting the control
protocol data unit, and/or an electrical component for extracting identification data from
the collected control protocol data, the identification data is used in transferring the
notice to the module; these components can integrate as part of the electrical component
for authenticating a control protocol data unit 1404 and/or the electrical component for
producing a notice for a module that sends the control protocol data unit to reset a
counter upon successful authentication of the control protocol data unit 1406, as
independent entities, and the like. While shown as being external to memory 1408, it is
to be understood that electrical components 1404 and 1406 can exist within memory
1410.

[0092] 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
embodiments, but one of ordinary skill in the art can recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes™ is used in either the detailed description or the

claims, such term is intended to be inclusive in a manner similar to the term



24 10. The apparatus of claim9, further including a balancer that
conpares the counter against a threshold after the counter is

i ncrenent &gy 2008ds463h€ apparatus of claim 10, further ipekidbddodoro
setter that triggers reset based upon a result of 5the conparison of
the threshol d against the counter. 12.22The apparatus of claim 11,
the result that facilitates inplenentation of the setter is when the
threshold and the counter are equal or when the counter surpasses the
threshol d. *QLdiEhe” aPrRnmtiissofs iﬁh@kéﬁdl&henw%iea ak D@Lt PRorldSn 8
control protocol data unit specific counter. "14. The apparatus of
claim 11, f@lkither i ncluding a cal culator that establishes the
threshol d. 15. The apparatus of claim 11, further including a
controller that resets the counter to a base val ue 15upon the trigger
of the reset. 16. The apparatus of claim9, further including a
communi cator that solicits a response froma nodul e upon which the
transm ssion is transferred, the response is used in nmaking a

determ nati on upon which if the transm ssion is successful. 20 17. A
wi rel ess conmuni cati ons apparatus, including: means for
identifying an occurrence of a transm ssion of a control protocol
data unit froma transmtter;



means for incrementing a counter at t transmtter as a direct
correlation of the identified 25occurrence of the transm ssion of the
control protocol data unit, wherein the counter functions for both
the comHMELAMY DERPININGITHRBINVENTIONGAREhatred.Lpves:ocol data unit;
means for determning if the transm ssion is successful; and nmeans
for forcing the counter to reset if the transm ssion is successful.
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protocol data unit and a related protocol data unit;
determining if the transmission is successful; and

forcing the counter to reset if the transmission is successful.

10
2. The method of claim 1, further including comparing the counter, after incrementing, against a
threshold.
3. The method of claim 2, further including triggering reset based upon a result of comparing the

15 threshold against the counter.

4. The method of claim 3, wherein the result that facilitates triggering is when the threshold and

the counter are equal or when the counter surpasses the threshold.

20 5. The method of claim 3, wherein the counter is a control protocol data unit specific counter.
6. The method of claim 3, further including establishing the threshold.
7. The method of claim 4, further including resetting the counter to a base value upon triggering

25 the reset.

8. The method of claim 1, further including soliciting a response from: a module upon which the

transmission is transferred, the response is used in determining if the transmission is successful.

a0 9. A wireless communication apparatus, including;
a recognizer that identifies an occurrence of a transmission of a control protocol data unit;
an aggregator that increments a counter as a direct correlation of the identified occurrence of
the transmission of the control protocol data unit, wherein the counter functions for both the control
protocol data unit and a related protocol data unit;
35 an evaluator configured to determine if the transmission is successful; and

a setter configured to force the counter to reset if the transmission is successful.



22. The apparatus of claim19, furtheg,including means for
establishing the threshold. 5 23. Thé apparatus of claim 19, further
i ncluding neans for resetting the counter to a base val ue upon
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the tr dhEtholsalighihe eounienifdtcesndd: t he response is used in deternining
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machi ne-readabl e medi um of claim25, further including instructions
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further including instructions for triggering reset

4. The apparatus of claim 11, further including a calculator that establishes the threshold.

15. The apparatus of claim 11, further including a controller that resets the counter to a base value

15 upon the trigger of the reset.

16. The apparatus of claim 9, further including a communicator that solicits a response from a
module upon which the transmission is transferred, the response is used in making a determination
upon which if the transmission is successful.
20
17. A wireless communications apparatus, including:
means for identifying an occurrence of a transmission of a control protocol data unit from a
transmitter;
means for incrementing a counter at the transmitter as a direct correlation of the identified
25 occurrence of the transmission of the control protocol data unit, wherein the counter functions for both
the control protocol data unit and a related protocol data unit;
means for determining if the transmission is successful; and

means for forcing the counter to reset if the transmission is successful.

30 18. The apparatus of claim 17, further including means for comparing the counter against a

threshold after the counter is incremented.

19. The apparatus of claim 18, further including means for triggering reset based upon a result of
comparing the threshold against the counter.

35
20. The apparatus of claim 19, wherein the result that facilitates operation regarding means for

triggering is when the threshold and the counter are equal or when the counter surpasses the threshold.



25based upon a result of conparing thegsthreshold against the counter.
28. The machi ne-readabl e nedi um of claim 27, wherein the result that
facilitates triggering is when the threshold and the counter are
equal or when the counter surpasses the threshold. 3029. The

machi ne- r eadabl e nedign1of claim?27, wherein thﬁ?cou ter i.s a.contro
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upon triggering the reset.

24. The apparatus of claim 17, further including means for soliciting a response from a module
10 upon which the transmission is transferred, the response is used in determining if the transmission is

successful,

25. A machine-readable medium, having stored thereon machine-executable instructions for:
identifying an occurrence of a transmission of a control protocol data unit from a transmitter;
15 incrementing a counter at the transmitter as a direct correlation of the identified transmission
of the control protocol data unit, wherein the counter functions for both the control protocol data unit
and a related protocol data unit;
determining if the transmission is successful; and
forcing the counter to reset if the transmission is successful.
20
26. The machine-readable medium of claim 25, further including instructions for comparing the

counter against a threshold after the counter is incremented.

27. The machine-readable medium of claim 26, further including instructions for triggering reset

25  based upon a result of comparing the threshold against the counter.

28. The machine-readable medium of claim 27, wherein the result that facilitates triggering is

when the threshold and the counter are equal or when the counter surpasses the threshold.

30 29 The machine-readable medium of claim 27, wherein the counter is a control protocol data unit

specific counter.

30. The machine-readable medium of claim 27, further including instructions for establishing the
threshold.

35
31. The machine-readable medium of claim 27, further including instructions for resetting the

counter to a base value upon triggering the reset.



identify an occurrence of a transm sshgn of a control protocol data
unit froma transmtter; increnment a counter at the transmtter as a
direct correlation of the identified occurrence of the 10transm ssion
of the control prot ocol data unit wherein the counter functions for
both t roto r ted otocol data unit;
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33, vvhec{el n. theftgrocessor is further configured to conpare the

count er® SRS B FHPBENGE § SH°EEM t he counter is increnented. 35.
TheSapparatus of claim 34, wherein the processor is further
configured tpo tr| eset based upon a result of conparing the
threshgﬂ%d agft #8¢ @F‘iéni 36. The apparatus of claim 35,
wherein the ar;ﬁwbsbrédﬁagurécaim I itates tri ggering is when the threshold
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determine if the transmission is successful; and

force the counter to reset if the transmission is successful.

15 34 The apparatus of claim 33, wherein the processor is further configured to compare the counter

against a threshold after the counter is incremented.

35, The apparatus of claim 34, wherein the processor is further configured to trigger reset based

upon a result of comparing the threshold against the counter.

20
36. The apparatus of claim 35, wherein the result that facilitates triggering is when the threshold
and the counter are equal or when the counter surpasses the threshold.
37. The apparatus of claim 35, wherein the counter is a control protocol data unit specific counter.
25
38. The apparatus of claim 35, wherein the processor is further configured to establish the
threshold.
39. The apparatus of claim 35, wherein the processor is further configured to reset the counter to a

30  base value upon triggering the reset.

4Q. The apparatus of claim 33, wherein the processor is further configured to solicit a response
from a module upon which the transmission is transferred, and the response is used in determining if
the transmission is successful.

35
41. The apparatus of claim 9, wherein the apparatus is a part of at least one of a mobile device and

a base station.



30base val ue upon triggering the resep7 40. The apparatus of claim
33, wherein the processor is further configured to solicit a response
froma nodul e upon which the transmssion is transferred, and the
response is used in determning if the transm ssion is successful. 35
27 42.The a | aj wher el '
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machi nend ebdbabheomedi um of cl ai m 25, wherein the machi ne-readabl e
mediumis a part of at |east one of a nobile device and a base
station. 44. The apparatus of claim 33, wherein the processor is a
part off3at [lhastaclonereadably nrdbyin] & ctiév 2&.ovhareth the inagheneseaiablomedium is a part of

at least one of a mobile device and a base station.

44. The apparatus of claim 33, wherein the processor is a part of at least one of a mobile device

and a base station.



