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generally to communi cation, and nore specifically to a
nmet hod and apparatus for receiving a control channel
in a wreless communi cati on system |1. Background
[0003] A base station in a wireless conmunication
system (e.g., a cellul transmt vari ous
types of nessages to vﬁf%‘?@%ﬁs These nessages
may i ncl ude user-specific nmessages sent to specific

wirel ess devices, multi-cast nmessages sent to a group
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| ayers such as Layers 1, 2, and 3, which are often
asgigeeerheseaf and Bergby pxpressh lnpgy@rrated&wrﬁfﬁkeqca%ﬁmn and a

hi gher | ayer, respectively. Data is passed downward
between the layers in the protocol stack at a

Lranspefdt er and passed upward in the protocol stack at

a receiver. [0004] At the base station, an application
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éo\mﬁﬁmm@hlslys»texﬂew gned for Layer 2 and provides franes
to the physical |layer. There may be no defined
rel ati onshi ps bet ween the nessages and franes, and

ﬂgcha% [qUe By carry a partial nmessage, a conplete
ssage. ehf Itiple partial and/or conpl ete nessages.

[Dbe3]phy i Batk statyelin prwigdesedmpturicatiof RPSEAe.g., a cellular system)
andnodul ates) each frame in accordance with a control
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sent to a group of wireless devices, and/or broadcast messages sent to all wireless
devices. The system typically employs a protocol stack to process messages for
transmission and reception. The protocol stack includes a number of layers such as
Layers 1, 2, and 3, which are often referred to as a physical layer, a link layer, and a
higher layer, respectively. Data is passed downward between the layers in the protocol
stack at a transmitter and passed upward in the protocol stack at a receiver.

[0004] At the base station, an application at Layer 3 generates messages for the
wireless devices and passes these messages to Layer 2. Layer 2 processes the messages
from Layer 3 to achieve the functionality designed for Layer 2 and provides frames to
the physical layer. There may be no defined relationships between the messages and
frames, and each frame may carry a partial message, a complete message, or multiple

partial and/or complete messages. The physical layer processes (e.g., encodes and



redundancy check (CRC) code. The physical |ayer woul d

then generate a CRC val ue for each frane and append
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wirel ess devices to performerror detection to inprove
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of recovering messages sent in a wireless communication system.

SUMMARY

[0008] Techniques for processing messages received via a control channel in a
wireless communication system are described herein. A higher layer at a transmitter
(e.g., Layer 3 at a base station) generates and passes messages to the next lower layer
(e.g., Layer 2), which generates and appends a CRC value to each message. The
messages are encapsulated in frames at a physical layer (e.g., Layer 1), which generates
and appends a CRC value to each frame. The frames are sent on one or more control
channels. Certain control channels, such as a broadcast control channel and a forward

common control channel, often carry more than one message in each frame.



channel s. Certain control channels, such as a

broadcast control channel and a forward conmopn contr ol
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frame. [ 0009] The physical |layer at a receiver (e.g., a

wi rel ess device) processes a control channel and

decodes each frame received on the control channel to
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identify correspondingly throughout. [0012] FIG 1
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[0015] FIG. 4 shows encapsulation of messages in a frame.
[0016] FIG. 5 shows a process for receiving messages sent on a control channel.
[0017] FIG. 6 shows a process to recover messages from a decoded frame.

[0018] FIG. 7 shows decoding for two frames by the wireless device.

DETAILED DESCRIPTION

[0019] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments

or designs.



instance, or illustration.” Any enbodi nent or design
descri bed herein as "exenplary” is not necessarily to
wheoosor®y ued as preferred or advant ageous ovePCDURBINS/029988
enbodi nents or designs.[0020] The nessage processing
techni ques descri bed herein nay be used for various

w reless and wireline communication systens such as a
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A base station is typically a fixed station that communicates with the wireless devices
and may also be called a base transceiver system (BTS), a node B, an access point, or
some other terminology. A wireless device may be fixed or mobile and may also be
called a mobile station, a user equipment, a user terminal, a handset, a subscriber unit,
or some other terminology.

[0023] At base station 110, a message generator 112 generates messages for
wireless devices. These messages may include broadcast and signaling messages to be
sent on the BCCH and FCCCH and/or other messages for other control channels. The
messages may carry various types of information such as pages, system information,

signaling, and so on. A transmit (TX) message processor 114 receives the messages



called a nobile station, a user equipnment, a user
termnal, a handset, a subscriber unit, or sone other
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These nessages may include broadcast and signaling
nmessages to be sent on the BCCH and FCCCH and/ or ot her
61 e tof 012, PrétREses Musé Mestabainedpscifidd 8y IRSHBREE ghMtates and
carr% various types of information such as pages

ra CRECovakes foseachsmgssage. wgd potddesdrasmes doba g frame is 2

rocess

lénltﬁéfr 53 1085 e 535 bt e BTEP W, b B TERSEARR, iffion. An
émytoddimcﬁmdt@ml1gemafeateesmobrammds(e a., CEl@:o‘deé umtémeraves and
each nessage, and provides franmes of data. Each fr

gdtaataﬁithe g fram Rropsarckfh Beemtesand appendiarinBL value to each
dﬂ)rgﬁ&%sgep @ttr% | % QiR IT9R- den’é‘%bsulatlon of messages in frames

enco r/nD at or recelves an ocesses (e.qg.
axdabe ERC gmemtioaawede;scabﬁzﬂ adoiu! at transniitter liniadeR) d)h8 receives
ocessor ,114, enerat and val ue

RO B aEp PR e aRd Feniepey uhpaverts) the
SRE ARP Yiradrh ARd généméas@%‘aula&dfﬁgﬁeamaﬂ isl tefhsfaitéed via an antenna
generation are described below. A transmtter unit

I2OMIR) 118 receives and processes (e.g., converts to

09, e I r .

RIS, A8k et 5" B, BPh. RS MR siona

Mdﬂsﬁlﬁttdd&)ytlfa%l statiért €10 atidprevidesd reo¢ifedlslfnal fdH 2e4:1=:1vé¢ unit (RCVR)
W rel ess device 150, . an antgnna 152@{ ecei ves the

el JRegerver wip had candiioas (-2 e hligry, amplifiess and; frquenqy donenconverts)
g g S

sampldsf | ed, dentbdutateru €Pemodiidarodery diS6s prctchsses e(xeg.yv etbmodulates,

S0kl PSRl S BB RS R0 R DR 156
fuRaendhktIes0R Abcoled fRFRIASSES (1R ag?endéﬁ@{@ bid fovides the status

dei nterl eaves, and decodes) the data sanples to obtain

ofetbo decded Hrame (B gorst o 8BsEd)r th aeceiiec®RO messhge processor 158
Efﬂéesg‘i%g{l rg&mﬁ (? ﬁ%.l%g éqgc tvhr% H® &%ngggs s%nqggse%a%’ésd%d provides

frarre

B 8sodgred ﬁne@@@&d %1 rﬁ&&gdmﬁf&ageo @ﬁcﬂ@ﬁﬁé‘dhltrom&& 70.
@rocesses the decoded franes, recovers the nessages,

0231 i n Gonglers rléf%@gd 189 dlinsPothe gperafipp of ¥arQus Rrgcessing units at

f / bl
5 APGE L RS 150 TN e OB 00101720
prpgraat ¢ogles arid deda u@dsbymontrQIQ$ 0 amd 1A, mspdetiselyst at i on

ﬂ?ﬁ?ﬁ]andﬂhaﬁ &Eéﬁc’ﬁ %/ylé:? gtrulc%)r’e 268%%51%& lyye !:cYma%H‘ﬂeYease D. Layer

structure 200 includes (1) applications and upper layer protocols that approximately

correspond to Layer 3 of an ISO/OSI reference model, (2) protocols and services that
correspond to Layer 2 (the link layer), and (3) protocols and services that correspond to
Layer 1 (the physical layer).

[0027] Layer 3 includes various applications and upper layer protocols, such as
signaling services 212, packet data services 214, voice services 216, circuit-switched
data services (not shown), and so on. Signaling services 212 in Layer 3 originate and

terminate messages according to the semantics and timing of the communication



program codes and data used by controllers 140 and

170, respectively. [0026] FIG 2 shows a |ayer
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used for different types of messages. The header may include, for example, (1) a
protocol field that identifies the LAC protocol version, (2) a message ID field that
identifies the action or use for the LAC SDU (e.g., for authentication, configuration of
parameters, and so on), (3) an encryption indicator field that indicates whether the LAC
SDU is encrypted, and/or (4) a sequence number for the LAC SDU. The trailer
typically includes padding bits. The combination of the LAC SDU and its header and
trailer is called a LAC PDU.

[0032] A segmentation and reassembly (SAR) sublayer within the LAC sublayer
receives the LAC PDUs and generates an encapsulated PDU for each LAC PDU. The



and is provided by Layer 3 as an L3 PDU. [0031] The
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sgent in the LAC PDU fragment is a synchronized encapsulated PDU or an
unsynchronized encapsulated PDU. A synchronized encapsulated PDU is an
encapsulated PDU that is sent starting in the LAC PDU fragment, so that the first byte
of the encapsulated PDU is sent in the first byte of the LAC PDU fragment. An
unsynchronized encapsulated PDU is an encapsulated PDU that is sent starting in a
prior LAC PDU fragment. The SAR sublayer typically attempts to pack encapsulated
PDUs into the available LAC PDU fragments as efficiently as possible without regard
to fragment boundary. Each LAC PDU fragment may carry any number of
encapsulated PDUs and all or a portion of each encapsulated PDU sent in the LAC PDU
fragment. The SI field is used for message recovery.

[0034] The SAR sublayer forwards the LAC PDU fragments to the MAC sublayer.

Each LAC PDU fragment is called a MAC SDU at the MAC sublayer. The MAC
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physical layer processes each MAC frame to generate a corresponding BCCH frame,

which is a unit of transmission for the BCCH.

[0038] The BCCH is transmitted using one BCCH frame size. Each BCCH frame
carries eight BCCH subslots. The physical layer generates and appends a 16-bit CRC
value to each BCCH frame and also appends 8 tail bits.

[0039] Table 2 lists various frame, fragment, and subslot parameters for the BCCH
and FCCCH. A BCCH frame with 768 total bits may be sent in 40, 80, or 160
milliseconds (ms) at a data rate of 19200, 9600, or 4800 bits/second (bps), respectively.
Each BCCH frame carries 744 data bits, 16 CRC bits, and 8 tail bits, or 768 total bits.
An FCCCH frame with 192 total bits may be sent in 5, 10, or 20 ms at a data rate of
38400, 19200, or 9600 bps, respectively. An FCCCH frame with 384 total bits may be
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go?&hete message capsule, or multiple complete and/or partial message capsules. Each

message capsule carries a CRC generated for that capsule. Each frame also carries a
CRC generated for that frame.

[0041] At the wireless device, the physical layer processes (e.g., demodulates,
deinterleaves, and decodes) each frame received from the base station and further
checks each decoded frame based on the frame CRC. Conventionally, the physical
layer forwards only decoded frames that pass the CRC test and discards all frames that
fail the CRC test. All of the messages carried by the discarded frames would also be
lost. The reasons for discarding the erased frames are to maintain independence among

the layers and to ensure that known good data is passed between the layers.
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[00¥5] calTheMAC dublayer pecdstas edelt deteded frame it thelrmymal Banner and
g\gotvﬂle? 2 corerés%gngmg m&%’ame (not shown in FIG. 5). The SAR sublayer within
the LAC sublayer processes the MAC frame for each decoded frame and recovers the
message capsules sent in the frame (block 520). Block 520 is described in further detail
below. Other sublayers within the LAC sublayer process the message capsules to
recover messages and deliver the recovered messages to Layer 3 (block 522).

[0046] FIG. 6 shows an embodiment of block 520 in FIG. 5, which is a process to
recover messages from a frame. This process is performed by the SAR sublayer for
each MAC frame received from the MAC sublayer.

[0047] A determination is initially made whether the frame carries a synchronized

message capsule (block 610). If the answer is ‘Yes’, then the message size information
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any, sent in the frame. Alternatively, the SAR sublayer may discard all subsequent
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_shown in FIG. 6).

[0050] The message processing techniques described herein are not intuitive or
obvious since the processing on the frames and the processing on the messages are
performed by two different layers that are intended to operate independently of one
another. To maintain strict layering, only good data is passed between the layers in the

protocol stack. The techniques violate strict layering in order to improve performance.
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If a nmessage capsul e contains sone bad data and the
wore®sar2CRC fails, as determ ned in bl ock 620PCt/l181905/029988

there is sone |likelihood that the nessage size

information for this erased nessage capsule is

incorrect. In this case, the start of the next nessage

[085HU! € Thé nidiSagk Xw&sﬁﬂ@ fehnid@eAsheplotideadvival Bdvantages. First,
certainty. The SAR subl ayer may presune that the

the stealiquasz ean rachienat # oleWen MRwsage e e SAGER) ofps unessages.
éénvcé 151&3:1% %ﬂ tﬁ%’e &Pﬂg &E@&ﬁ%ﬁﬁ %](? é&ar{ﬁ%gezfgg ?%%rgy a portion

capsu manner rom
afithe fi2dhe co@ing Ib@d: 6513 Tht techaiques cbinaeé’ov@ﬂ. goddmpssagesSEom erased

h t the f
vest Tt 1081 oo vho DAMER, bl Seg@R. g ERhSNGHe Sgp (improve message
I%Hﬁﬁﬁﬂ U&Bfong‘ﬁﬁﬁé}g %ifC ARG E‘J(t@l?d H%dbg o g Brtable w1reless device.

roni ze agé capsule 1s ncounte (not shown
053 G Aﬁwlre[e@ﬂﬁe‘ylca tgpicallys eppaatps m:essmfgsetlerah statgaesuch as an

escribed herein are not intuitive, or vi,ous s' C .
AR 8 e Bl e a” v, i c Tn 2B ARt s 3l oo ireless

dBv iR AR AtV @@hﬁﬁg’eﬁﬁfh With bAO ofinbfcB B8 btalignstin $hd fdtem, e.g., for
are intende perate i ndependently of one another.

areoipmetrdaid ealk tIrl mq Idjexsyate the Witsless deyaesctypigeldy meniters 8dlgsignated
({% gﬁhnhgle folr q?{gsr adeE rﬁpﬁﬂ?&b I QL B Q»l'lreﬁés@(:&%allc-gh SSuch mess%%es may

nlques VI O aerlngln order to 1

inelufleopagennessh £33t alemethevdrchge dpvice wsthe p@sémxelwaq o ming call
gues

can provide several advantages. S echni
%‘g‘rPVSH}?P%WS%i‘gF%WéF CRYAGRT Hdres errlaéoenewéorft witeless device.
ﬁ?es%l@&lg&te@%ﬂt‘?&t gkl Yna geﬁé hné rlﬁé@chh Abhich Qeé‘s%ﬁé’d for the

in err I's discarded even if only a portion of
dasaﬁmiom&ﬂ:tm)msabagmgahmnelrﬁ&ﬂ)echm ques can recover

R8RS SeaBRA ekt M lH e CPRATF ik SUBLeRo BG40 e power

SRS@RPticHNWhIE @b GROIARALRR! VInl the %lot&ﬂ%@&é Q136k- ?’eé‘ﬂﬁd Rifessages are
time for a portable wrel ess device. 0052 W rel ess

Q?@t/t(b@leﬂy’lﬁlésél4°§’1°Gpﬁéld8¥1§%at¢d1tlmq% i@t 8 Vgﬁlg|F@€gHeg divided into
rmrren?ds I?n R ?ﬁé tﬁ\% v&i}e%sg &Rlice" Iagél%le?lt ?}:fegtﬁcaglofgn(yn WhYc%nlt may

I've state, dev
1BEEIVY aber-spacifiangssaged. alnithiclSlotal mobdéahe wirkdss devite pmodlcally,
int syst.em a_vojce or data call. In the |
Tatheg H?Paﬁ"@tln‘f%‘élymﬂ?o@!t@@sthﬂ EGCGE frgnessessy f?%'tbeoggseastatms in
tﬂ@%&&&ﬂt eﬂlec\gﬂ't:lﬁ&l dé?f'ﬂfér\gaﬁles ' 35516 s&@ﬁlté ﬁﬁ&lj t% 1¥soa551gned
the"w rel ess device. Such neSsages may I nclude
slets sutgssant Awekeafubstatd, land pracesses theddUCCH foo ntehsages The wireless

b0 R ARS8t v
10 peploBfiSadd@itnaPtasks, and reverts back to the Sleep substate otherwise. In the
time period between successive presences in the Awake substate, the wireless device is
in the Sleep substate and the base stations do not send any pages or user-specific
messages to the wireless device. The wireless device powers down as much circuitry as
possible in the Sleep substate in order to conserve battery power.

[0054] The message processing techniques can improve performance in the Idle
state by allowing the wireless device to (1) enter operation in the Slotted mode sooner
for the Idle state and (2) enter the Sleep substate quicker after each assigned slot while

in the Slotted mode. The wireless device may operate in the Slotted mode after
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SfBIgREVEL, i wireless device is able to recover GPM1 from the erased frame and
is able to enter the Sleep substate after receiving GPM1. Without using the techniques
described herein, the wireless device would discard the first FCCCH frame and would
wait until the second FCCCH frame for the next GPM.

[0057] The message reception techniques can provide a lower missing page rate
(MPR). MPR is the percentage of page messages that the wireless device missed
among all of the page messages sent by the system for the wireless device. MPR is an
important performance metric that is valued by network operators. The techniques

allow the wireless device to recover good messages from erased FCCCH frames, which



[0055] While in the Slotted node, the wirel ess device

wakes up periodically to nonitor the FCCCH for its
wW@as®cgre sl ot. The wirel ess device remai ns i NnPEES2005/029988

Awake substate until it redeives a General Page

Message (GPM), a Universal Page Message (UPM, or an

indication that there is no nore nessage for the

136 eS $hd NIRSIhbH@bS fdo€ivitigpRkessent 0t tBewirslesOadvi@U I Bils translates

receive. An FCCCH frane often carries nore than one

totow Frlikepheodmfenistieg At Heeming 4abw t he wirel ess device

ecovyel: , '
(0Bs812 o SRR ] Rl o6 SRRty TR ERRR ool El by he
ihessage rotstiag eechnigael. ainahey simiuldiion; thie busengatiom seadd Xfframes over
a good frame. The wre| .ce can enter the Sl eep
5BEaheE T fecrnfs Paﬁ%%%ﬁ@@%aﬁéoo%h, frie g5 Yompdsages on
i\ﬁga\%g.%l\ﬁif@é@ dgVi]E:é‘HoﬂﬁoﬁftB@ BC¢gRCARPRM a eln%t? go  ecover the

an exanpl e of the decoding for two FCCCH
hgssages usingdive sshaessi €lg.a qoRVERtional sherhethat Bistards #ll @ased frames

in the draw ngs. In this anpl e e first F

3 et e o Sedbiiod TN 50 (A€ iy sSllerbap brocesses all
s @664 6FN8sed) RLatepsi 16l rdcoidrithd mRERAge. STheGRifolfignce achieved
three GPMs that are | abel ed as GPM4 Mb and GPMb. I n

yhitke agwngshemet was \otegablys betésyi then dbe estormancer aghigved by the
; ) . . :
EfVeohir bl ShEpw s Rabld GtibingiR o8 WesSages han the

domvertioan]l schemShadsp tisdagicahenel tued testaoeadiviong GPM .
sing the techni s de i.bed herein,

W t t th .
mpﬁﬁfgsg hg SAMCCTRBIP AR} g2y the High Spdszaerchingieh conditions.
me%&s F%da't 5p7r]HOiHE lsi gh{tR aSSnpheventdahder 28FerfPEhahf conditions

next ' The “message reception techni ques can
wha thee likelthond rofrblsteinmg  pagrwasedt frargd/mR)y. bivHiRgh.s Thee techniques

ercent age.,of page ssages that the.wrel ess deyige
Sl PR BRler SPTIOMEATE JuprieusHchr sayolighapels fat are sent
WSl £M0rlgef frhMe dkdtRhenhd Héavd Bfve dYEtet Bkahobd B htsaiAll portion of
performance netric that is val ued by network

kade date opayisingh rame ceraswere s The | technigres wilpe | generalie \prewide ogreater
' f FGG

R PR TR R AT RARE o A i S HiSimecs e st per

frahe binavathgec! ess device. This translates to | ower

likelih f m. ssi | m 1. [0058] A
10DGi o o desCuRieroRoas CECABANE] 1 it eIFBROR Bhgvesages and
ﬂ&ﬁés‘l‘?vﬁ%eﬁé’raﬂ Ry gﬁ&s@&@ctﬁh QoS ﬁiagg)e&ﬁ?ch fir Ger detE&iaJnh €An error

simul ati‘on, the base station sen rames over .
qrtectionl cofle Tnayeelbades called e MBOEHITROCGEUdBaE KFEB R e frame quality

i(l:lglrcratime ?F({I),ng'ss%a eo%he??erminology. In the description herein and in the claims,
the terms “cyclic redundancy check” and “CRC” generically refer to any error detection
code.

[0061] For clarity, the message processing techniques have been specifically
described for the BCCH and FCCCH in cdma2000. These techniques may also be used
for other control channels in other systems such as, for example, a primary common
control physical channel (P-CCPCH) carrying broadcast messages and a secondary
CCPCH (S-CCPCH) carrying page messages in W-CDMA. In general, these
techniques may be used for any physical layer channel in which messages from a higher

layer are sent in frames to a lower layer (e.g., physical layer), where the messages are



average. The wirel ess device nonitors the BCCH FCCCH
and attenpts to recover the nessages using two

weehenew29 (1) a conventional schene that di scapdBusdohs/ 029988
erased franes and recoversifressages fromonly good
frames and (2) a new schene that processes all franes
(good or erased) to attenpt to recover the nessages.
PrBRciRe 'fyOCRENC ehaGhitrafaninidsion A% HEARAPaydBInay also be called
noti ceably better than the perfornmance achi'eved by the
resketeBPUo RBIU, sod eoren. The untwof srehemissips atithe dower laydrimayr also be

e o8 cPosREn A it A O gh T Bl SO gl St Pfatso be

@illas béierdl hame SR ficeMarmelshplgRicdnelpangoand shannel
condi tions. The techni ques may provide significant

RPHov e HBRMesFRES PracRsENg dechnigiae dessihed hPGHS Makdte implemented
l&lj §8idul RG0! I%pt&hxﬂg{ég 11t ?é'cﬂglg%sf fn@?‘%e 1&ieritd Oty hardware,

he techni ques generally provi greater perfornmance
sofirane; exren torhbinatiem threodof .c HEorne hardiwaad iraplemsmtation) sthe gracessing
| onger frame duration and, henc

have greater .
YIS isedh 6 decsy e MERSaBes 1Ay ttﬁedmpgqm%gi g’ R, Fgre application
dpedifR RfRPHER cirdlIR L4SI0T), Od'igﬁalaéiglgal R0kt )(DBP@\,’idliI%tal signal

greater performance inprovenent Tor control channe
pracasking levisese(DER 0 grro gramanabde togpedeviges (BLD#g), diglsk prgerammable

060] 1 e.description above, . CRC i.s used .for erraor
et Bt PEP )T REGhE Al PG uicre ol Rt it By 8, ot
@edtnidetieCddsidhed 66 Perfoiyn e fidehorsdes&iiedrheiiéth o6t 4 @Bmbination
An error detection code may al so be called a frane

tpgef sequence (FCS), a frane quality indicator (FQ),

one aale) 1N | Dt i
O0e . £ BL AShab Bt il Alaudr! BRHERE pIALLAR BOLRAR: may be
mple &REY wathnmodules (g/g.5 pfeeeddres, afayctems pandled @) il perform the

de. 06 For .clarit th [ .
T TRAL TN O N
BERbHARG: TEEGHFIG. SHRRRORButedNSSE ptReMBE fIES cHRIRE $90). The

be used for other control channels in other systens
mawhragit hey beimepiphentedwithinthe processaner axternaldo the processor.

i cal,channel {(P- cal.ryi ng broadcast. ness S
DAL, ° 2 T8 ARG b Eoseifeldsa sopRATEAR S FRVIBEEE enable
arfy PefsbVPskilldd @enBe aart thheiaRe tARCHS qheSpreRit HBventiesl  Various
for any physical |ayer channel in which nmessages from
mogifignizans|ta hase gmbodiaents; wilk heareadily aprarans e thop@gdfled in the art,

. I - .
£, e s SISl 0 o HE RS0 58 embpiens winow
ddpghtimg fray ehe sEisit at swpbef tdal ingehtion. Thus, the present invention is not

intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[0065] WHAT IS CLAIMED IS:



packet, SDU, PDU, and so on. The unit of transm ssion

at the |lower |ayer nmay also be called slot, packet,
waladoa/okdseck, and so on. The physical |ayer char@BUS2005929988

al so be called control chanmels, traffic channels,

physi cal channels, and so on. [0062] The nessage

processing t echni ques descri bed herein may be

[ rrpl
t con IO ANIZAPERRATOS FOREKEC E??‘%N 7 A
or a conb TROE CHANNEL AN AWIRE

i mpl ement ati onC [ recover
nmessages may be (.W{ ement eg'%!‘tlglr}t §;}1§S§£EM

appl i cation specrflc integrated circuits (ASICs),

di gital signal processorsIDAFMS digital signa
processi ng devi ces (DSPDs), progranmable |ogic devices
(PLDs), field progranmabl e gate arrays (FPGAs) ,

processors el &ind L GLO ont r ql

P or obr oceA<BBbd B kEeRipd hELRFCI A MiLTES commupicagon system,
mﬁrﬁ;mgthe functions described herein, or a

combi nation thereof. [0063] For a sof t war e

i npl edgsAdiagableastone ﬁm%g@am eblainsat fepst @ﬁﬂrpwésﬁ%‘y wherein
%h'ffg?ﬁeegpﬂétggameg% R 4hée rﬁ@sf%res aﬁﬁ Qﬁgquc{c}@ﬁc redundancy check

unct’i ons SO on t hat per tions
(RCy vileel ghnerated . fo ttee framtande wherbers eacly mgssage daga CRC value

a nenod(ra% é;:.g., menory unit 172 in FIG 1) and

g&‘?“ées &cessor (e.g., controller 170). The
e DT Mrobikihg Bavh E@coﬁ&P'ﬁﬁﬁi‘énE\%@l ifiHeNd o HEE frie TRESH CRY test, to
external to the processor. [0064] The previous

@é@@tmp‘tsagﬁs st in the dfceddddeame; endbodi ments is provi ded
to enq'gglgl}}g rél)c(ﬂger Ssg%eh g}h{? e%dfr tﬁygt l%{ls'i 059 dg&lﬁgd %{]am%soeased on

t he p? ST oUS  odi F reat i ons to

BEIERL vEeé forvhd meddagd. eadi | y apparent to those skilled
in the art, and the generic principles defined herein

may be applied to other enbodi ments w thout departing

fromjhe Sﬂlér?&th% o?glgﬁ?loﬂntfxagzgh{ﬁzﬁgfﬁgi on. Thus, the

present invention i's not inte e limted to the
: enbodpmeﬂEmg$th\mf the nessagbuitf thesSCRG vialuedor the des$sagagasses a CRC
fafSSt Sco istent with the principles and novel
festfor thedngs @8} d herein. [0065] WHAT IS CLAI MED

| S: MEJiEEARiaNEL ARSI hES2a fdaith ARtEATH! (e R Py St fREMmessage.
CHANNEL I N'A "W RELESS NI'CATI ON SYSTEM CLAI MS

3. The method of claim 1, further comprising:

processing a control channel to obtain the at least one frame of data.

4, The method of claim 1, wherein the checking each message extracted
from the at least one decoded frame comprises

obtaining the CRC value sent for the message,

generating a new CRC value for the message based on received data for the
message, and

comparing the sent CRC value against the new CRC value to determine whether

the message is decoded correctly or in error.



1. A nethod of receiving nessages in a wreless

comruni cati on system conprising: decoding at | east
wonmshzare of data to obtain at | east one decoPEerus2005/029988

frame, wherein each frame aof data carries one or nore

messages and has a cyclic redundancy check (CRC) val ue

generated for the frame, and wherein each nessage has

a CRG.val uphgaaemb@beélaiol, ﬁlhﬂerrmﬁgmgmg processi ng each
decoded frame, even if the decoded frane fails a

t est , datesmaning éé%ﬂlﬁéég%ﬁég ofcpachi message daseden IFP%nfonn afion
aﬂgnddeco tgg?tEi@&li‘o Segg@dﬁ Laghed fromthe at |east

one rane on theé CRC val ue for the

nessaagmacﬁ’ng Theh mebkdagel fofm dhaiamldast bue tdeesdedofipme diapagt on the

roce ach of the nessages if the CRC value for
%"é HREWESSABERC test for the nessage: and

d| scardl ng each of the nessages that fails the CRC

test for the nessage. 3. The nmethod of claiml1,

furth@r cohipingthad of plaige dsfrther cempsisingol channel to

g? t 2:12}] %er]ﬁi afl\;heg ast neatlfOH:' &I%éhglggs%agmto -mec&%cl? eq'en if the

@égsﬁg@faggafamdshan@t | east one decoded frane
conpri ses obtaining the CRC val ue sent fogr the

mess agfng ghmémer ngfoamﬁw émceard) mesves Hrppligdlagle determine
%}%ﬁﬁglé’&u ﬁg for t he message, and conparing
e Sent ue a

|nst the new CRC value to
det erm ne vvhet her the message is decoded correctly or

inerror.5_  The od. of. im1l, further conprising:
det er fi ni nGh&R&HP HECPB’&Atf IS8 essage based on

headeforWQlfdQ{gn@atch QP t1RPItaéRESnd déémiéd"'ﬁarﬁé flof® Fir Mer to a second
decoded frame; and extracting each rressaa{ge fromthe at

layersin agmetodelstagk ¢vén Kithe degedad foame fadls reFRCiet! ocat i on
for the nessage. 6. The nethod of claim1, further
conpri si ng:
8. The method of claim 1, wherein the decoding the at least one frame of

data is performed by a first layer in a protocol stack, and wherein the processing each
decoded frame and the checking each message are performed by a second layer residing

above the first layer in the protocol stack.

9. The method of claim 1, further comprising:
determining whether a designated overhead message has been recovered from
the at least one decoded frame; and

entering sleep if the designated overhead message has been recovered.

10.  The method of claim 1, further comprising:

determining whether a set of overhead messages has been recovered from the at
least one decoded frame; and

entering a slotted mode of operation if the set of overhead messages has been

recovered.

11.  An apparatus in a wireless communication system, comprising:



presum ng header information for each nessage to be

correct even if the nessage fails a CRC test; and
wa@i2006g239ke header information for each nmessagepC1/152005/029988
applicable, to determ ne stt&rting |ocation of a next
nmessage. 7. The nethod of claim11, further conprising:
forwardi ng each of the at | east one decoded frame from

a fi raSHecloﬁ&eé drftiy@ tst%féem Ataya%t ohé‘ fiamR! &t Lo §3t@1ﬁ|‘at Jeast one
even if the Jécode frane fails the CRC test. 8.
dmo&addfrmne,cwacrmnlgeacvwfea«@ af date Qaemopmgon mereamea;seg@t and has a
crylcg{l; %fn%g?ca'c ﬁﬁec n ervgl%r W%Ee%er%}/ed forI {h%tfr {ﬁnd WhBrein each

Brein T He protessrng edc

e atehs falGRE vahd gbieated &kha@esagd) an@ssage are
performed by a second | ayer residing above the firs
| ayera imMessags PRessRoPPRLNSK (0 roceske caady Aereded feams: rﬁVIn if the

ée%a{glga Ol S asglg&@emg& H&Sﬂggg gag iR el tffgme and to

over nessa e een recover e at | east

cheek dachosiestage am?a;ctadnﬂbm nhent legst oine e}acodedtﬂmne based on the CRC

"]ﬁ ﬂ%@ ted overhead nessage has been recovered. 10.
thedBess#8%| ai m 1, further conprising: determ ning

whet her a set of overhead nessages has been recovered

fromthe at | east one decoded frane; and entering a

sl ot t B4 noble mpamp@rdpladm 1il§ further epmprisingover head

d,
W ol RaEm R THER PR ooy Ban conli PRRRGTL s 4 t east one

phaeafdag to decode at | east one frame of data to
obtain at | east one decoded frane, wherein each frame
of data carries one or nnre nessages and has a cyclic

red U\?ﬁfﬂn CYTRS %ﬁ:m cli atfl@ geéo%@r Isrkﬁ)ef'art E%o Iperform

and erein e nessage va ue generate
p}tyelcabkgalgpnoceesiilga)mﬂmsmgmsponm frsmerofajaty, and weheron the message
process. each .decode % frame,. even.if the, de

 PPreSois SRESHEA PEF 5T CYeE 2P eS8 ST (it st One decoded
ﬁl%ﬁee&&lhmc@&a RS thetTED eiBSSage extracted from

the at | east one decoded frane based on the CRC val ue
for the nessage.

14.  The apparatus of claim 11, further comprising:
a controller operative to determine whether a designated overhead message has
been recovered from the at least one decoded frame and to initiate sleep if the

designated overhead message has been recovered.

15.  The apparatus of claim 11, further comprising:
a controller operative to determine whether a set of overhead messages has been
recovered from the at least one decoded frame and to enter a slotted mode of operation

if the set of overhead messages has been recovered.

16.  An apparatus in a wireless communication system, comprising:

means for decoding at least one frame of data to obtain at least one decoded
frame, wherein each frame of data carries one or more messages and has a cyclic
redundancy check (CRC) value generated for the frame, and wherein each message has

a CRC value generated for the message;



12. The apparatus of claim1l, further conprising: a
denodul ator operative to process a control channel to
wobdcaizsorhe at | east one franme of data. 13. ThBCT/US2005/029988

apparatus of claim11l, whengin the decoder is

operative to perform physical |ayer processing on the

at |l east one frane of data, and wherein the nessage

pr ocemnh sf ifarhp:rpeafsai;n'gveach deqerict cfragmda&?reni 12 ther @&e_dfd ﬁﬁme fails a
ch of the at | east .one decode rane even if the

g@’t‘ﬁ%@d%?‘éﬁ%@ﬁ%?&ﬁ@ﬁfé 1@:&!3 ‘gé ed fgame; #pd appar at us of

cl ai Mukdns for ChiigingCRR hicsidag ex@a&&ﬁﬁsﬁ'th@gt 1BRRLAL b ded frame

to determ ne whether a designated overhead nessage has

bassd ondheoVRCamlverfonthemeessagel east one decoded frane and

toinitiate sleep if the designated overhead nessage

has been recovered. 15. The apparatus of claim 11,

furthev. colfhe hparddus & dtaift 16) ikriter BREpAdiAYe tO
determ ne whether_ a set of overhead nessages has been

r ecovBIeaRp 1o pipcessingaa canirakehanngl tleblainethie t gt onmrame of data.
enter a slotted node of operation if the set of

over head nessages has been recovered. 16. An apparatus

in a W8.r el #bsammanaunofadiimole, Syrtiee SompxiNiig:i Si ng: means

for decodi at |least one frane of data to obtain at

| east MGAE fggm Uﬁ?g of fheert dast ngdeceded frames fromadfirst layer to

§ 86doh@ $ayeP R PProfBRbEStIRSY AN Ahdckolas s i
redundaggy cafw)%rgk (CRC) val ue gengr at e%-n?gérﬁstt eeC Fatrer%',

and wherein each nessage has a CRC val ue generated for

t he sage; means..for . processi each decoded, frane,
evennl?? t hgh%lrg_ xats of ﬁg’l WE‘%S“%%EZWC@&? for ¢ge ‘%f‘gé]&‘? at least
oms fagresofSand cothptibes seendfd decadiBg tRdt 1838N8nd Hame of data in
checki ng each nessage extracted fromthe at | east one

feeEeee riting Musical dyer e aCrotaell ttackoand Hehareinsthgemeans  for
O RGBT Rl ST s e i

nmeans processing a c
adcotdenst with e sécondtayef radaling abbSe thEMsilppaiatitprefocsl stick)
16, further conprising: neans for forwardi ng each of

the at | east one decoded frane froma first layer to a

secongl.| ayehe agpathtily dHcfiml 165 itk Efftisidg: t he decoded
frarrefailsth@CRC_test. ’ Sre

means for determining whether a designated overhead message has been
recovered from the at least one decoded frame; and

means for entering sleep if the designated overhead message has been recovered.

21.  The apparatus of claim 16, further comprising:

means for determining whether a set of overhead messages has been recovered
from the at least one decoded frame; and

means for entering a slotted mode of operation if the set of overhead messages

has been recovered.

22.  The apparatus of claim 16, further comprising:
means for processing each of the messages if the CRC value for the message

passes a CRC test for the message; and



19. The apparatus of claim 16, wherein the nmeans for

decoding the at | east one franme of data conprises
wore@ne23er decodi ng the at | east one franme of REE/ESI0N5/029988

accordance with a physical 20ayer in a protocol stack,

and wherein the neans for processing each decoded

frame conprises neans for processing each decoded

f r amembhsafdr AislaRigg Watih of tﬁ@ci@ésglage@ytﬁﬁt faﬂ§'tﬂé NCR@DBMESor the
the first |ayer m% he protocol stack

mpysagat us of claim 16, further conpri SI ng. rreans for
determ ni ng whet her a desi gnated overhead nessage has
been recovered fromthe at |east one decoded frane;

and nERNS A@iodBdot kdadabls nedin fof stoHfg 8GuEtvRk @Ferable in a wireless
overhead nmessage has been recovered. 21. The apparatus
&ViEatai m 16, further conprising: means for deternining

whet hl%Eelé‘e %?fiea%‘tf ot Séé?)g ﬁ%ﬁ%sgﬂﬁﬁed‘ FOnP e RakS &%VE&EQ of data,

fromthe at [east one deco and neans

whtrein eagh dragiecdft dath cavdes arie apeoktmessages ahlidhas etcyclic redundancy
ve ssages h recovered. 22, The

o5k (GREL VER2 BPHerorf Bor Ui P Ao bl el mebgagschar 3 CRC value

?g&g&&isfopgleqaé‘sgag}f the messages if the CRC val ue for
he nessage passes a CRC test for the nessage;

andmepnesess achidseaded i fragna sayvkn of thehdeaeded @ge@ faiata CRC test, to

ssgge. 23. A processor
?éléaag%f’sesa%cff%tlpg? éetcg‘l‘ildqn%aqln%fﬁauctl ons operable in a
Wi r el gifesk @8oH messhges extRicrd\ondthd #asdst omedatedatifamé based on the
obt ained fromat |east one franme of data, wherein each
EREmealysy fogtheanessaati es one or nore nmessages and has a
cyclic redundancy check (CRC) val ue generated for the
frame, and wherein each nessage has a CRC val ue
gener24.ed The grdsuesms‘xsa@le mealce 9 daoh 2de aod efiirtherafier, storing

even if theq ?’F eﬁ,‘éméfal s a CRC test, to extract
frstructipns opctable i the jureless dBUEE ©f ane: and check each

eSS agerdihé dhbder 4 HQd&ﬂa‘ﬂé?l SNerlcBd DhesSipR HIS &P cbVREBfrom the
based on the CRC value for the nessage.

at least one decoded frame; and

enter sleep if the designated overhead message has been recovered.

25.  The processor readable media of claim 23, and further for storing
instructions operable in the wireless device to:

determine whether a set of overhead messages has been recovered from the at
least one decoded frame; and

enter a slotted mode of operation if the set of overhead messages has been

recovered.

26. A method of recovering messages in a wireless communication system,
comprising:

decoding at least one frame of data to obtain at least one decoded frame, wherein
each frame of data carries one or more messages and has a cyclic redundancy check
(CRC) value generated for the frame, and wherein each message has a CRC value

generated for the message;



24. The processor readable nedia of claim23, and

further for storing instructions operable in the
WOwRehEwss devi ce to: determ ne whet her a desi greL/es2005/029988

over head nessage has been recovered fromthe at | east

one decoded frame; and enter sleep if the designated

over head nessage has been recovered. 25. The processor

r eadaptoeessiili eachidecddet Ifradd, eadrdiffthié b®ded Gfanfet fafls BARC test, to

i nstructions operable inp the wirel ess device to:

Be@P?é?rrﬁ“??éagﬁﬁé?rﬁé‘Fthﬁ degqdedfragiter head messages has been

recov f
et or Pt P gk o ospBaok ERRRLERIHCR A PR 3tk if the CRC
vslee fedbe messeggpassésasCREdest lﬁﬂdbe/mlesszige 26d A net hod of
recovering. nessa inawte C ni cation

Cyst eRseREg orel fihe MRsBarHanT e LG st Rr dngsage

data to obtain at | east one decoded frane, wherein

each frame of data carries one or nore nessages and

has a cyclic redundancy check (CRC) val ue generated

for the franme, and wherein each nessage has a CRC

val ue generated for the nessage; processi ng each

decoded frane, even if the decoded frame fails a CRC

test, to recover nessages sent in the decoded frane;
passi ng each of the nessages to a higher layer in a
protocol stack if the CRC value for the nessage passes

a CRC test for the nmessage; and di scarding each of the
messages that fails the CRC test for the nessage.



