AN APPARATI LS AND METHOD FOR FAST ACCESS IN A W RELESS
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of U.S provisional application Serial No. 60/784, 740,
filed on March 20, 2006, and entitled A FAST ACCESS
METHOD. The entirety of this application is
i ncorporated herein by reference BACKGROUND |- Field
[0002 1 The follow ng description relates generally to
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sharing the available system resources {e.g., bandwidth and transout power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, tine division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, and orthogonat frequency division multiple access {OFDMA)
systems.

{0004} Wireless communication systems have become a prevalent means by
which majority of people worldwide have come to communicate.  Wireless
communication devices have become smaller and more powerfid in order to meet
consumer needs, improve portability and convenience. The increase in processing
power in mobile devices such as cellular telephones has fead 1o an increase in demands
on wireless network transmission systems.

[0005] A typical wireless communication network {e.g., emploving frequency,
time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile {(e.g., wireless) terminals that can transmit and

receive data within the coverage area. A typical base station can concurrently transimit



receive data within the coverage area. A typical base
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| 000S| In accordance an aspect, a nethod of fast
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order to prov zdc a basic understanding of such cispec.ts, This summnary is not an
extensive overview of all contemplated aspects, and is intended to neither identify key
or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole
purpose is fo present some concepts of one or more aspects in a simplified form as a
prelude to the more detailed description that s presented later,

{0008} In accordance an aspect, a method of fast access 1o a wireless
communication system, the method generating an access probe comprising an access
preamble having a quality of service information and transmitling the access probe on a
random access channel,

{0009} In accordance an aspect, a method of fast access in a wireless

communication system, the method receiving an access probe, the access probe



random access channel |0009| In accordance an aspect,
a nmethod of fast access in a wreless conmunication
W@ y®Uamesd he net hod receiving an access probe, PCTIES2007/064409
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According to vet another aspect, an integrated circuit comprises, means for
transmitting an access probe; means for receiving a first access grant, wherein a portion
of the first access grant 15 set to null; and means for transmitting user data along with a
first MAC 1D if the user data 1s transmitted after recerving the fivst access grant.

In another aspect, an integrated circuit comprises: means for receiving an access
probe; means for generating an access grant in response 1o receiving the access probe
wherein the access grant comprising a portion of the access grant set to null; and means

for receiving user data and a first MAC 1D,



first MACIDif the user data is transmtted after
receiving the first access grant. In another aspect,
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Another aspect relates o an apparatus operable in a wireless comnmunication
system, comprising: means for receiving an access probe; means for generating an
access grant in response to receiving the access probe wherein the access grant
comprsing a portion representing a first identification; and means for recetving a
message comprising a second ideatification that not equal 1o the transmitted first
identification.

Yet another aspect relates to a computer readable medium having stored thereon
computer executable instructions for performing the following instructions: transmitting
an access probe; receiving a first grant message, wheretn the first grant message

comprises a portion representing a first identification; and transmitting a message using



conprising a portion representing a first
identification, and nmeans for receiving a nessage
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wherein the first grant message comprises a portion representing a first identification;
and the transmitter transmitting a message using a second identification, wherein the
second identitication is not equal to the first identification.

Yet another aspect relates to an electronic device operable in a wireless
commumcation svsten, comprisescomprising: a receiver, the receiver receiving an
access probe; a processor, the processor generating an access grant in response to
receiving the access probe wherein the access grant comprising a portion of the access
grant set to nullrepresenting a furst identification; and the recetver further receiving user
data and a first MAC IDa message comprising a second identification that not equal to

the transmitted first identification.



and the transmtter transmtting a nessage using a
second identification, wherein the second
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j0017} F1Gs. 7A and 7B illustrates systems that factlitates fast access in a
wirgless communication,

{0018} FIG. §iflustrates a terminal ov user device that provides for other sector
communication in & wireless communication environment in accordance with one or
more aspects set forth herein.

{0019} Fig. 9 s an lustration of a system that facilitates other sector
comnunication in a communication environment in accordance with various aspects.
{0020} Fig. 19 illustrates an exemplary wireless communication system in

accordance with various aspects.
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{0023} Furthermore, various embodiments are described herein in comnection
with a mobile device. A mobile device can also be called a system, subscniber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless commumication device, user ageat, user
device, or user equipment {UE). A mobile device may be a cellular telephone, a
cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop
{WLL) station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device comected to a

wireless modem. Moreover, various embodiments are described herein in connection
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transmission are mitigated via various schemes, as discussed infra. As can be
appreciated, multiplexing of localized and distributed transnussions allows for
accommodation of various traffic services, user abilities and further allows a user of the
one or more mobile devices 104 to take advantage of channel properties. Morveover, for
example, the one or more mobile devices 104 can provide the optimization component
16 at the base station 102 with information related to mobile device capabilities, an
estimate of downlink channel conditions, and subscriber data. Itis alsoto be
appreciated that the base station 102 can determune a percentage of high speed versus

low speed users, store subscriber data and information refated to mobile device
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frfdaldr b8 8:1@ JoRSH ated information (enables scheduler to select andfor
priovitize initial resource assignment), Random 1D (reduces probability that identical
access probes from different UEs asrive at Node B at the same time) and Cell 1D (used
for scrambling access probe so that the probe 1s decoded successfully at the target Node
B onlyv). An access probe preamble comprises of an access sequence. The access
sequence is derived from UE’s downlink C/1, QoS info and/or a random number used to
avold possible collisions. In an aspect, all access sequences are orthogonal. The access
sequence is scrambled before transmission by the cell specific scrambling sequence. In
another aspect, scrambling sequence s not only a function of cell 1D but also m addition

of cell 1D a function of MAC ID (any sort of UE 1D is sufficient).



access procedure in a wireless comunication system

(for exanple, OFDM or OFDVA systens) is illustrated
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synchroni zati on when termnal is |ost synchronization

or is not in sync with access network, or handoff The

met hod starts at 202, a access) probe is transmtted to

the access network (Node B) In an aspect, the access

probe is transmtted on random access channel (RACH)
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access network gmcmtm an access grant. The access grant is associated with the access

probe and uses information from the received access probe. The access network
determines the parameters to provide to the terminal associated with the access probe to
the terminal to exchange data with the access network. The access grant, among other
things, comprises terminal MAC ID, uplink resource assignment and uplink
adjustments. The access grant may be scrambled and protected using error correction
schemes. If the access grant is transmitted on a broadcast channel to several terminals,
then if mav be scrambled using information trom access probe, such that only the

requestor is able decode the access grant. For example, the Node B scrambles the access
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access probe} to the access network (Node B} In an aspect, the access probe is
transmitted on random access channel (RACH). The access probe may include
downlink C/A information, channel quality indicator feedback, QoS related information,
Random 1D, Cell 1D or MAC 1D flag. Since this method is for re-synchronization, the
terminal may already have a MAC 1D and does not need a new MACU 1D from the
access network. In an aspect, the MAC ID flag of access probe may be set to indicate
that a new MAC ID is not desired or the MAC {1 Hlag 15 not used.

{0033} After transmitting the access probe the method moves to 406, the
terminal recetves an UL access grant from access network (Node B) i response to the

access probe. In an aspect, the first UL grant message received in response to the access
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gnore the processing of D portion of
granticnessage: WharesstirebdMA@ wib:less comnmunications sy xlf,m The method
begins at $02, an access probe is received. If the access probe is successtully detected,
then the method moves to 504, At 504, the access network generates an access grant.
The access grant is associated with the access probe and user information from the
received access probe. The access network determines the parameters to provide to the
terminal associated with the access probe to the terminal to exchange data with the
access network. The access grant, among other things, comprises, uplink resource
assignment and aplink adjustments. In an aspect, the access probe may include a MAC

ID flag. If the MAC ID flag is part of the access probe and is set {thus the terminal is
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{0037} Base stations 602 can broadcast content to mobile devices 604 by
employing OFDM or OFDMA techniques. Frequency division based techniques such
as OFDM typically separate the frequency spectrum into distinet channels; for instance,
the frequency spectrum may be split into uniform chuooks of bandwidth (frequeocy
range). OFDM effectively partitions the overall system bandwidth into multiple
orthogonal frequency channels. The frequency channels may use Syne or Asyne HARQ
assignments, depending on the system requirements. Additionally, an OFDM system
may use time and/or frequency division mudtiplexing to achieve orthogonality among

multiple data transmissions for multiple base stations 602.
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requi renents Additi onal , an OFDM system,
components of terminal 800, and/for a processor that analyzes mformation recetved by

recetver 802, generates information for transmission by a transmitter 814, and controls
one or more components of terminal 800, Processor 806 can utilize any of the
methodologies described herein, including those described with respect to Figs. 2-3.
{0042} In addition, terminal 800 can include a transmission control component
808 that analyzes recetved tnput, including acknowledgements of sucecessiul
transmissions. Acknowledgements (ACK) can be received from the serving sector
and/or a neighboring sector. Acknowledgements can indicate that a previous
transmission has been successfully received and decoded by one of the access points. I
no acknowledgement 1s recerved, or it a negative acknowledgement (NAK) 18 received,

the transmission can be resent. Transmission control component BO8 can be
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at iau ?i’ciitb other sector
communication in a communication environment in accordance with various aspects.
System 900 comprises an access point 902 with a receiver 910 that recetves signal(s)
from one or more terminals 904 through one or more receive antennas 906, and
transmits to the one or more terminals 904 through a plurality of transmit antennas 908,
Terminals 904 can include those terminals supported by the access poiat 902, as well as
terminals 904 supported by neighboring sectors. In one or more aspects, receive
antennas 906 and vansmit antennas 908 can be implemented using a single set of
antennas. Receiver 910 can receive information from receive antennas 906 and is
operatively associated with a demodulator 912 that demodulates received information.

Receiver 910 can be, for example, a Rake receiver {¢.g., a technique that individually



transm ssi ons. Acknow edgenents (ACK) can be received

fromthe serving sector and/or a nei ghboring sector.
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acknow edgenent is received, w if a negative
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can be resent. Transm ssion control conponent 808 can
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ARl B ERFYRRSh ABRLLTY for decoding of packets. Terminal communication

component 922 can also control transnussion and receipt of acknowledgments
wdicating successtul reception and decoding of transmissions. It is to be appreciated
that terminal communication component 922 can include transmission analvsis code
that performs utility based control in connection with assigning resources, tdentifying
terminals for soft handoft, decoding transmissions and the like. The terminal analysis
code can utilize artiticial intelligence based methods in connection with performing
inference andfor probabilistic determinations andfor statistical-based determingtions in

connection with optimizing terminal performance.
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transmission to terminal 1004,

{0050} At terminal 1004, the transmitted and modulated signal 15 recetved by an
antenna 1052 and provided to a receiver unit (RCYR) 1034, Receiver unit 1054
processes and digitizes the received signal to provide samples. A received (RX) data
processor 1056 then demodulates and decodes the samples to provide decoded data,
which may include recovered traffic data, messages, signaling, and so on. The traffic
data may be provided to a data sink 1058, and the carrier assignment information for the

terminal 1004 15 provided to a controller 1060,



Menory 916 can nmaintain packets received from
termnals prior to receipt of the assignnment
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Term nal comuni cati on conponent 922 can al so control
transm ssion and recei pt of acknow edgnents indicating
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{0055} 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 (e.g.,
controllers 1020 and 1060, TX and RX processors 1014 and 1034, and so on) for these
technigues may be tmplemented within one or more application specific integrated
circuits {ASICs), digital signal processors (DSPs), digital signal processing devices

(DSPDs), programmabie logic devices (PLDs), field programmable gate arrays
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quality (e.g , the receix ed signal-to-noise ratio
(SKR)) for each termnal and prcn ide this information
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controller 1020 and schedul er 1030 f0054| Schedul er
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carrier assignnents for the scheduled termnals arc
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aspects are |ntended to enbrace all such a terations
nodi fications and variations that fall within the
S. The method of clatm 1, further comprises of determining it the state of the

terminal is sleep mode prior to the transmitting the access probe.

6. The method of claim 1, further comprises of increasing transmission power at
which a second access probe is transniitted prior fo ransmitting a second access probe if

the first access grant was not recerved within first time period.

7. A method of fast access in a wireless communication system, the method
COMprIsing:

receiving an access probe;



spirit and scope of the appended cl ai ns Furthernore,

to the extent that the term"includes"” is used in
wepaohaosbhe detail ed description or the clai nePCEHUSI007/064409

termis intended to be inclusive in a mariner simlar

to the term"conprising as "conpri sing is interpreted

when enploy ed as a transitional word in a

claimdCains Wiat clainmed i s 1. A nethod of fast

access in a wireless comrmuni cation syste the nethod

conpr' ,.> I Tt:: ) i. gl bl ATV he ..'i . YUy erein the
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eEERN $rsESomppemiziagrrn@prepssettingg: fasf dsatification; and

identification: and transmtti n% g, message usi ng a. N

secontfFeFaBIA PFYAST ST RIREIET PR deRitiiengon that norequal to the

frdetitidd 6At [QRRAKi& At equal to the first

identification 2. The nethod of claiml, further

conprises of receiving a second access grant

onprising.the first MAG ID wherein the MAGID is
qunl T PEHIDEEIR 7 Bl FrasFRo R Pl MRt gpess eron
EdBpRi Ry thb UbEdREN @@Lt e pabiell FRARS e trtdeR@dShsagUeNt

user data wi thout using MAC ID. 4. he nethod of claim

1, further conprises of determining if synchronization
with ap, ace | s LSt RE LB 50 L - user dat
0 anons FEABOT DAY frlele bRTbri@ bPleck b ispayent oer date
withodiuhé Hiex MOUPDI ses of determining if the state of
the termnal is sleep node prior to the transmtting
the access probe 6 . The method of claim1, further
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second access probe is transmtted prior to
toaprisng tiedgstadsdiderigoracdased proobaeivfort.he first access
grant was not received within first tine period 7 A
met hod of fast access in a wireless communication
sy st el aphRAnRIHBQH! G R IR &ERTommREEIaM LA 9y Hdin ABE 8ffratus
probe; generating an access grant in response to
FEBRiYgig t he access probe wherein the access grant
compr i sl g2, ROLLLAN Lepresenting a first
i dent 'FTEat BA 4R BTV RG"S: message conprising a
seconghehskeldt dobiGatd Ofvst Baht Nedsagd wdlerdi®tHeMRst grant message
comprises a portion representing a first identification; and
means for transmitiing a message using a second wdentification, wherein the

second dentification 1s not equal to the first identification.

12, The apparatus of claim 11, further comprises means for receiving a second
access grant comprising the first MAC 1D, wherein the MAC 1D is equal to the second

identification.

i3 The apparatus of claim {2, further comprises means for transmitiing subsequent

user data without using MAC ID.

14, The apparatus of claim 11, further comprises means for determining if

synchronization with an access network 1s lost prior to the transnutting the access probe.



transmtted first identification 8 The nethod of claim

7, further conprises of transmtting a second access
w@e@ntlowenpri sing the second identification exPCHUSEA7/064409

fromthe recei ved nessage c¢> The nethod of claim 8,

further conprises of receh ing subsequent user data

wi thout the first MAC ID 10 The nethod of claim7.

further conprises of transnmitting a second access

grant conprising the first identification extracted
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comuni cat’l on system the apparatus conprising nednhs

tothe teramsri s $eapgnadegueess tpnahenitheatie ators padbeh ing a

first grant nessage wherein the first grant nessage

conprises a portion representing a first
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conposi ng the fust MAC ID, wherein the MAC ID is equal

to the second identification 13 The apparatus of claim
V2 f uiMtdverrabempeiabiedn g res SPITUAHSHIR BY YL hd srrgirdwt
g‘?gllgm .a W thout using MAC ID 14 Hi e apparatus of
claimI®L further conprises neans for determning if
synchmemiztat roivisgdn @vcaeedss network is lost prior

to the transmtting the access. probel5. The apparat us
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probe if the first access grant was not received

wWwthin first time period 17 . A apparatus operable in
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{9 The apparatus of claim 8, further comprises means for receiving subsequent user

data withowt the first MAC 1D,

20, The apparatus of claim 7, further comprises means for transmitting a second

access grant comprising the first identification extracted from memory.

21, A computer readable medium having stored thereon computer executable
mstructions for performing the following instructions:

transmitting an access probe;

receiving a first grant message, wherein the first grant message comprises a
portion representing a first identification; and

transmitting a message using a second identification, wherein the second

identification 1s not equal to the first identification.



ea s for generating an access grant in response to
recei ving the access probe wherein the access grant

W@ pnissng a portion representing a first PCT/US2007/064409
identification; and neans for receiving a nessage
conprising a second identification that not equal to
the transmtted first identification. 18. The
apparatus of claim 7, further conprises neans for
transmtting a second access &@ant conprising the
second identification extracted fromthe received
nmessage. i9 . The apparatus of claim8, further
22) nrp r Asnmpu&madabte medisniiavingsibedqbentn caaputeaekecutable

LI St C e aratus of claim
“?St“f i?r%eg %I\@ ﬂ@gﬁ’%‘n\g&?s{{‘ﬂ;g m tting a second
acces&cgﬂw\{gaﬁ:mﬁ,ﬁbm the first identification
extracted from nmenory 1. A conputer. readabl e nmedi um

havi ngFReFEHErD HEPBERE émfﬁﬁpeeseész ERAFHURE BCiaRCTsThPrpRmwherein the
dREssNB Ao idd Wpdrbh Péﬁréﬂnhﬂéﬁ rﬁt‘&tlﬂéiﬂﬁicanon, and
transmtting an access probe, reéceivin first grant
mess agesewmea Bieasagh eomprising grseenndrdens gvenczmh@r ngtecmual to the

I £ a first identification, and
?%aﬂé&nﬁfﬁggﬁgﬁﬁé%@ge using a second identification,
wherein the second identification is not equal to the

# rsti dent ification. 22.. A conputer readable medium
avi ngR 5'@6"4?}’@?“5&9 PGSt er execut abl e i nstructions
for pﬁewmﬁqngwgq{ﬂ fRokdiGprbB&t ruct i ons: receiving
an access probe; generating an access grant_in

r espomERNsIgT Fecebiing Tt BEAnE messngepwBeren the figst grantanessage
s%aﬁtomﬁe&erﬁingq frsPReblifhiofPLRENt i ng a first

identification; recelving a nessage conprising a

secon@eansdnr mmmm mEsge using g satondgdertification, wherein the
bt & tif i nt egrated
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probe; neans for receiving a first grant nessage,

wherein the first grant nessage conprises a portion

representing a first identification; and nmeans for

240 ansAh friteMgted diRkGH a@@pHSingEY a second i dentification,

wherein t
means Ior receiving an access probe;

means for generating an access grant in response to receiving the access probe
wherein the access grant comprising a portion representing a first identification; and

means for receiving a message comprising a second identification that not equal
to the transmitted first identification.

25.  Anelectronic device operable in a wireless communication system, the
electronic device comprising:

a transmitter, the transmitier transmitting an access probe;

a receiver, the receiver receiving a first grant message, wherein the first grant
message comprises a portion representing a first identification; and

the transmutter trapsmitting a message using a second identification, wherein the

second identification is not equal to the first identification.

RECTIFIED SHEET (RULE 1 )
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second identification is not equal to the first

identification. 24. An integrated circuit conprising:
wore@nsodee? recei ving an access probe; neans f oPCT/US2007/064409

generating an access grant in response to receivVing

t he access probe wherein the access grant conprising a

portion representing a first identification; and neans

for receiving a nmessage conprising a second

i dentification that not equal # the transmtted first

identification. 25. An electronic device operable in a

W rel ess communi cati on system the el ectronic device

Q@NPr i A Bléctrénit devisaTbpdratle i haviteless eoinhiuaication system, the

transmtting an access probe; a receiver, the receiver

elecEPRICHFVIFSISOPPISE8ant nessage, wherein the first

grant JEeSope ifQURilc Seuchvilgahlofkst pREESENT I Ng a first

identitication; and the transmtter transmtting a o

s s ageprosésaey, theuoenishri gtoerating gaereess Swhbingpsponpeto receiving the

second _i.dent i f. i [ ot E . [ .

e PRt B RhestaloniBled Sy0F e iRbine g e
eli@tificanbg afidvi ce operable in a wirel ess comuni cati on
syste the, el ectroni c._device conprisi,ng: a receiver, .
Che r dbeFeFEver BERPUIAEVENE HEELEES PBBEsIig 2 Sropddderification et
tn'&‘?cdgfa@?&ﬁﬁ%an%ﬁ@ﬂ%kﬂgeﬁﬁﬁﬁ%ﬁsS grant in response
to receiving the access probe wherein the access grant
conprising a portion representing a first
identification; and the receiver further receiving a
nmessage conprising a second identification that not
equal to the transmitted first identification.
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