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Field

[0001] The present invention generally relates to wireless communications networks.
More particularly, the present invention relates to a system and method for
synchronizing timing in application specific integrated circuits (ASICs) associated with

wireless communication terminals.

Related Art

[0002] Code division multiple access (CDMA) is one of several modulation techniques
for facilitating communications in which a large number of system users are present.
Although other techniques, such as time division multiple access (TDMA), frequency
division multiple access (FDMA) and AM modulation schemes such as amplitude
companded single sideband (ACSSB) are known, CDMA has significant advantages
over these other modulation techniques.

[0003] The use of CDMA techniques in a multiple access communication system is
disclosed in U.S. Pat. No. 4,901,307, entitled "Spread Spectrum Multiple Access
Communication System Using Satellite or Terrestrial Repeaters” and U.S. Pat. No.
5,103,459, entitled "System and Method for Generating Signal Waveforms in a CDMA
Cellular Telephone System", both of which are assigned to the assignee of the present

invention and are incorporated by reference. The method for providing CDMA mobile



2 communi cations was standardi zed in the United States by the

Tel ecomruni cations Industry Association in TIAJEIA/1S-95-A entitled
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the above patents, CDVA techniques are sclosed in which a | arge nunber

of nobile station users, each having a transcejver, comrunicate through

satel|ite CPEVEHNGHIENDWASyansardizes] “bHLeeUélttﬁ‘% iSiates byHae Skaleoommunicatioast er s
are known ggy &gr&e‘gg}’(?clﬁﬂﬂ if h?wﬁmmtds'@' eRARY vaﬁ)tbilé’”?,ta%ﬁ ﬁ%@@"‘?} cel |

base stations sites. gat eways provide conmuni cation s for
connect i ng Gomysatibilite Stamdatd fon Imlaﬂ}ModstSMdetbandnSmdad Spectrurs b cdlubfr Systeer”,
comuni cat i ons st ens as a public tel ephone switching network. By
usi ng CDMVAT Etgﬁﬁi?h l&e&?lf’(?ﬁigcgghe frequency spectrum can be reused multiple

tinmes thugogwy) T ihd 5!Sbv@"patc'%€sr T Al B §led Hrd 8REIOSAPRAGIRIYh a ThGe YtgtRf CDVA
techniques " result in much hi gher spectral ef ficiency than can be achieved

usi ng ot herof nmbbilepstationcuserss eaelt malvqnges trgn@GHEr, camanunigatec hrogghvpatellite
comruni cati ons SQ/S'[ enb

i sor 1 m nareeRieey & RUEvHRCtts OGP hirear Sl bl 87 IRER s Ripy fag

nmodul at i on (RO gréaaPbAsetsta2idns hret iR W' &N Bas€ diatlaiisfordellsites.gThé Izagval §y
pseudo- noi se %qI:N) codes, orthogonal Wil sh codes, or both. For exanple, in

the forwar oYk commanicatiom §akssfoacpprectibg RotsET Er@inal foethel psse terarnals or 95
separates t e S f erent
Wal sh codesurs %@gﬁi&h%ﬁ%@%ﬁgsﬁoﬁ%ﬁr Fm‘ﬁ \tﬂ;rlfzgﬁgl ssn%r(}%sl{éﬁﬁg%fe&\?? erent
base st ati @wsusgeChMA lcugnmtmhmdortsy thHehfeequercyodpeétim oaiebe reuse¢dimeltiplofifneet i n
phase. In tgq reverse link, i.e., nobile statlong[{hg bas(grﬁéwon )
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synchroni zation (sync)- channel, several pagi ng channel s, a | arger
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successtul In)l/odulatlon and demodulation of the transmitted data with high frequency pseudo-noise
(PN) codes, orthogonal Walsh codes, or both. For example, in the forward link, i.e.,
base station to mobile station direction, IS-95 separates transmissions from the same
base station by the use of different Walsh codes for each transmission, while the
transmissions from different base stations are distinguished by the use of PN codes
uniquely offset in phase. In the reverse link, i.e., mobile station to base station
direction, different PN sequences are used to distinguish different channels.
[0006] The forward CDMA link includes a pilot channel, a synchronization (sync)-
channel, several paging channels, and a larger number of traffic channels. The reverse
link includes an access channel and a number of traffic channels. The pilot channel
transmits a beacon signal, known as a pilot signal, and is used to alert mobile stations of
the presence of a CDMA compliant base station. After a mobile station has successfully
acquired the pilot signal, it can then receive and demodulate the sync-channel in order to
achieve frame level synchronization and system time etc. This feature will be discussed
in greater detail below. The paging channel is used by the base station to assign
communication channels and to communicate with the mobile station when the mobile

station has not been assigned to a traffic channel. Finally, the traffic channels, assigned
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is provides the absolute phase of the pilot signal.

SUMMARY

[0009] Consistent with the principles of the present invention as embodied and broadly
described herein, an exemplary circuit includes a first communications device including
at least first and second type communication paths. The first communications device is
adapted to (i) receive first and second timing signals in the first type communication
path and (ii) transmit data on the second type communication path. The data is
transmitted in association with the received first timing signal. Next, the circuit
includes a processor electrically coupled to the first communications device and
configured to (i) receive the second timing signal and (ii) produce a timing word from
the second timing signal. Finally, the circuit includes a second communications device
including at least a first type communication path. The second communications device
is coupled to the processor and adapted to receive the timing word therefrom and is
configurable to receive the transmitted data and derive synchronization information
therefrom. The derived synchronization information is related to the first timing signal.
The second communications device also performs one or more operations in accordance

with the received second timing signal and the derived synchronization information.
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[0011] The accompanying drawings, which are incorporated in and constitute a part of
the specification, illustrate an embodiment of the invention and, together with the
description, explain the purpose, advantages, and principles of the invention. In the
drawings:

[0012] FIG. 1 illustrates an exemplary wireless communication system;

[0013] FIG. 2 is a block diagram illustration of the mobile communications terminal
124b shown in FIG. 1;

[0014] FIG. 3a is an illustration of an exemplary data stream produced by the terminal
of FIG. 2;

[0015] FIG. 3b is an illustration of applying an exemplary synchronization timing
scheme;

[0016] FIG. 4 is a block diagram representation of an exemplary message fragment;
[0017] FIG. 5 is an illustration of a conventional synch channel message;

[0018] FIG. 6 is an illustration of the message fields associated with the message of
FIG. 5;

[0019] FIG. 7. is a more detailed illustration of the example of FIG. 3B; and



the specification, illustrate an enbodi rent of the invention and, together
with the description, explain the purpose, advantages, and principles of
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Wi rel ess communi cation system [0013] FIG 2 is a block diagram
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controlled hardware to inplenent the present invention is not
software, firmware, and/or the entities illustrated in the figures. Any actual software

code with specialized controlled hardware to implement the present invention is not
limiting of the present invention. Thus, the operation and behavior of the present
invention will be described with the understanding that modifications and variations of
the embodiments are possible, given the level of detail presented herein.

[0023] Before describing the invention in detail, it is helpful to describe an example
environment in which the invention may be implemented. The present invention is
particularly useful in mobile communications environments. FIG. 1 illustrates such an
environment.

[0024] FIG. 1 is a block diagram of an exemplary wireless communication system
(WCS) 100 that includes a base station 112, two satellites 116a and 116b, and two
associated gateways (also referred to herein as hubs) 120a and 120b. These elements
engage in wireless communications with user terminals 124a, 124b, and 124c.
Typically, base stations and satellites/gateways are components of distinct terrestrial and
satellite based communication systems. However, these distinct systems may
interoperate as an overall communications infrastructure.

[0025] Although FIG. 1 illustrates a single base station 112, two satellites 116, and two
gateways 120, any number of these elements may employed to achieve a desired
communications capacity and geographic scope. For example, an exemplary
implementation of WCS 100 includes 48 or more satellites, traveling in eight different
orbital planes in Low Earth Orbit (LEO) to service a large number of user terminals
124.
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time division multiple access (TDMA), and frequency division multiple access
(FDMA).
[0029] Generally, beams from a beam source, such as base station 112 or satellites 116,
cover different geographical areas in predefined patterns. Beams at different
frequencies, also referred to as CDMA channels or 'sub-beams', can be directed to
overlap the same region. It is also readily understood by those skilled in the art that
beam coverage or service areas for multiple satellites, or antenna.patterns for multiple
base stations, might be designed to overlap completely or partially in a given region
depending on the communication system design and the type of service being offered,
and whether space diversity is being achieved.
[0030] FIG. 1 illustrates several exemplary signal paths. For example, communication
links 130a-c provide for the exchange of signals between base station 112 and user
terminals 124. Similarly, communications links 138a-d provide for the exchange of
signals between satellites 116 and user terminals 124. Communications between
satellites 116 and gateways 120 are facilitated by communications links 146a-d.
[0031] User terminals 124 are capable of engaging in bi-directional communications
with base station 112 and/or satellites 116. As such, communications links 130 and 138

each include a forward link and a reverse link. A forward link conveys information



not limted to, a cellular telephone, a data transceiver, or a paging or
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as 604 kbps.
[0033] HDR service may be bursty in nature. That is, traffic transferred across HDR
links may suddenly begin and end in an unpredictable fashion. Thus, in one instant, an
HDR link may be operating at zero kbps, and in the next moment operating at a very
high data rate, such as 604 kbps.
[0034] As described above, WCS 100 performs wireless communications according to
CDMA techniques. Thus, signals transmitted across the forward and reverse links of
links 130, 138, and 146 convey signals that are encoded, spread, and channelized
according to CDMA transmission standards. In addition, block interleaving is
employed across these forward and reverse links. These blocks are transmitted in
frames having a predetermined duration, such as 20 milliseconds.
[0035] Base station 112, satellites 116, and gateways 120 may adjust the power of the
signals that they transmit across the forward links of WCS 100. This power (referred to
herein as forward link transmit power) may be varied according to user terminal 124
and according to time. This time varying feature may be employed on a frame-by-frame
basis. Such power adjustments are performed to maintain forward link bit error rates
(BER) within specific requirements, reduce interference, and conserve transmission

power.



forward |ink conveys information signals frombase station 112 to a user
termnal 124 across a link 130. A satellite-based forward link in the

cont ext oWwoWls/@Mdkeconveys information from a gateway Pea/useoms/oz@sel |ite
116 across a link 146 and fromthe satgllite 116 to a user termnal 124
across a link 138. Thus, terrestrial -based forward |links typically involve

a single w connecti on, |le satellijte- ed forward links
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comuni cat ifgag. of feri ngs across these forward |inks, such as low data rate
(LDR) and high data rate (HDR) services. An exenplary LDR servi ceqprovi des
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unpredi ctabl e fashion. Thus, in one instant, an HDR |ink may be operating
at zero kbpsransfut patht208 baving AR putRut a%er%aupwa tarthe apienpa spifgh 23 albeat e,
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communi cations according to CDMA techniques. Thus, signals transmtted
acr oss t he réspeatavety associated evithghé rgvkiyeo204 hindhithe tla@OmitEd206.aidtle ad@ng02ey

signals that are e &oded S refld and .chalnnel | zed . acc r?ﬁgg} to

transni ssi 6??%%"3&8@ 8rsw.ar‘iishra§’(§’d TPJUSACY SiEBRR 19 M EXY PR BV ESHSahcr 0ss
these for wadfinar dTHeeMOb3E phdneki24b BeSiaclBiaCK frodéort 208 \Edthprisptk 4 CPU 2 AUTES
havi ng a predeterm ned duration, such as 20 mlliseconds. [0035] Base

station 112nd gapemenyt 2. 1he, CBHE 1§reeaisgssinpgiosignals vidjthe recetye nodwed4 ad t he
R
accor di ng timstruseenstsesrad hethe iiddhorpdt2.according to tine. This tinme varying
feature m3“{0013368] %rirrpalll(;'yeadugerr] igte];‘fragg%_lgy_vghrighn%an include a display panel and/or a
keyboard, is also provided. The CPU 210 provides an output signal along a reverse-link
path 215, to the transmit path 206 for transmission across a wireless communications
link via the antenna 202. As discussed above, in order for the mobile phone 124b to
obtain access to the communications network, it must first receive the pilot signal
transmitted by the base station 112. Next, it must receive and demodulate the associated
system's synchronization channel.  After the synchronization channel has been
demodulated, the mobile phone 124b can gain access to the synchronization message
and other pertinent information required for system use.
[0039] In FIG. 3A, a data stream 300, transmitted by the WCS 100 via the base station
112, includes portions of a number of different synchronization messages transmitted at
different times. A portion of a synchronization message 302 includes data frames
labeled as (Ao-Ag), a synchronization message 304 includes data frames labeled as (Bo-
By), a synchronization message 306 includes data frames labeled as (Co-Co), and a
portion of a synchronization message 308 includes data frames labeled as (Do-D3). The

synchronization message 304 includes a starting point 310 at which the mobile phone

124b, and thus the processor 208, begins to receive the data stream 300. Additionally,



basis. Such power adjustnments are perfornmed to maintain forward link bit
error rates (BER) within specific requirenents, reduce interference, and
conser ve wpanemiogsicon power. WO 2004/ 004166 PCT/ US2003/,a2038003/080380036]
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the data frame 310 of the synchronization message 304, synchronization would not
occur at that time. Subsequently, if the first data frame the processor 208 receives is the
data frame 310, it will search through the data stream 300 to find an SOM bit within the
data frame 311.

[0041] After locating the SOM bit, the processor 208 must then receive all of the
subsequent data frames (Co-Cy) associated with the synchronization message 306. After
receiving all of the data frames (Cy-Cy), the processor 208 can properly read the
associated data fields, decode the message, and subsequently obtain synchronization.
That is, the subsequent frames must be accumulated until the entire message 306 has
been received.

[0042] If there were (N) frames in a message, then in an error-free environment,
between N and (N-1) + N frames must be received in order to assemble a complete
message. This results in an average of (3N-1)/2 frames to receive the message. Since
(N) frames must be received for a complete message, this approach has an average
penalty of (N-1)/2 frames. Therefore, the requirement to accumulate subsequent frames
until the entire message has been received, is somewhat inefficient and time-consuming.
[0043] The present invention, however, eliminates the need to collect all of the frames

from an entire message before synchronization can be achieved. Alternatively, the



and other pertinent information required for systemuse. [0039] In FIG 3A
a data stream 300, transmtted by the WCS 100 via the base station 112,
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at the end of a message, then the frames from the second message fragment, shown as
306a will be moved into the first message fragment 304a. In other words, the frames
shown as (N-m) of the message 306 in FIG. 3A will be moved to a beginning portion of
the new synch channel message 312. Similarly, an end portion shown as (m) of the
synch channel message 304, also called the “previous synch channel message,” will be
moved to an end portion of the new synch channel message 312. Some data fields may
require conversion before being moved, or copied, into other frames. This process is
discussed in greater detail below. An exemplary construction process is illustrated in
FIG. 4.
[0046] In FIG. 4, a data register 400 is included in the processor 208 and is configured
to receive a portion of the data stream 300 as time progresses along a timeline (t). In
FIG. 4, the portion (P) of the data stream 300, shown in FIG. 3A, is stored in the data
register 400. In order to construct the new synch channel message 312, the first and
second message fragments are combined in the register 400. Next, a data register 404
includes the message fragment 304a, which is formed of the last eight frames from the

message 304. Similarly, a register 406 includes the fragment 306a, which is formed of

the first two frames from the message 306.



data frame 311. [0041] After locating the SOM bit, the processor 208 nust
then receive all of the subsequent data franes (Co-C9) associated with the
synchr oni watoomonsssage 306. After receiving all of thecdatsaodBroarnsss
(Co-C9), the processor 208 can properly.read the associated data fields,
decode the nessage, and subsequently obt &i n synchroni zation. That is, the
subsequent franmes nust be accunulated until the entire nmessage 306 has
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message fragment 304a would have been appended to the fragment 306a. A detailed
view of a conventional message and frame structure is shown in FIG. 5.

[0049] In FIG. 5, a conventional synchronization message 500 is shown and includes
three superframes 501 formed from nine individual frames 502. Each of the individual
frames 502 includes an SOM bit 503 within its frame body 504. As stated above, and
shown in relation to FIG. 3A, the message 306 includes an SOM bit at the beginning of
the frame 311. During operation of the present invention, an incoming data stream,
such as the exemplary data stream 300, is analyzed. From this analysis, a complete
message is constructed from the partially received messages contingent in-part on the
location of the SOM bit. Each message also includes a number of predetermined data
fields 506 that provide specific information for use by the mobile phone 124b in
acquiring, achieving synchronization, and maintaining communication within the WCS
100. Each of the data fields 506 includes a specific data field value. The data field
value is ultimately determinative of the ease at which frames can be combined to form
complete messages.

[0050] Data frames including constant data field values may be copied directly from
one message to the other without further manipulation. As shown in FIG. 5, many of

the data field values are indicated as being constant. Although constant fields may be



as the second nessage fragnent. [0045] Fromthe first and the second

nmessage fragnents, it will be possible to synthetically construct an
entire meweageyoosweh as an inferred, or new, synch chanmelr/ustessags’ 312
shown in FIG 3B. As shown in FIG 3B, if error-checking information is at

the end of a nessage, then the frames fromthe second nessage fragnent,
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[0052] A significant benefit of the present invention is that it takes exactly (N) frames
to receive a message of (N) frame length, regardless of the point in the message that
frame reception began. Thus, the average penalty of the present technique is zero,
which is an improvement of (N-1)/2 frames over the conventional approaches. The
situation becomes even more complex when a non-constant message field spans a
message frame boundary, such as the CRC and long-code state field values shown in
FIG. 5. As shown, each of these variable field values extends across the boundaries of
the frames 502. If the process for adjusting the field value is a simple operation, it may
be possible to adjust the value despite part of the field being contained in more than one
frame. An exemplary adjustment technique is discussed below.

[0053] Certain fields, although non-constant in value, may increase by a constant value
each successive message. One such field is system time, shown in FIG.5 as
SYS_TIME. Assume, for purposes of illustration, that the first message fragment
contains the least significant bits of the SYS_TIME field, and the second message
fragment contains the most significant bits. To determine the field’s value in the second
message, the constant value should be added to the least significant bits from the first

message, ignoring any overflow into the most significant bits. The most significant bits



channel nessage fragment, such as the fragnment 306a, should be noved into
the first nessage fragnent. In I S-95-A CDMA2000, and W CDVA, error
checki ng we 20t4emdicsi onal | y perfornmed at the end of the mevamges3/o03dser ef ore,
the data frames fromthe nessage fragrrgﬁt 306a are added to the beginning
of the first nmessage fragnent 304a. [0048] A resulting new synch channel
message 312 is therefore formed in a data register 408 by prepending the
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begi nning of the frame 311. During operation of the present invention, an
i ncom ng data stream such as the exenplary data stream 300, is anal yzed.
Fromthis 4085} Has(Bla conplete nmessage is constructed fromthe partially
recei ved nessages tingent in-part on the |location of the SOMbit. Each
message al g0 i ncly a nunber of predeterm ned data fields 506 that
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nmessage to the other, wthout further mani pulation. As shown in FIG 5, many
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[0057] If, on the other hand, the operation for adjusting the field value from one

message to the next is not a simple operation, and the field crosses one or message
frame boundaries, it may be simpler to wait until all of the bits in the field have been
accumulated. This invention assumes, therefore, that there are constant fields in the
message. These fields do not have to be truly constant, but merely infrequently
changing. If a constant field’s value changes from one message to the next, the error-
detection procedure will determine that the synthesized message is not a valid message.
In this case, the additional message frames will be required, and the process will repeat
until a valid message can be synthesized or a complete message is received. In other
words, the average penalty for changing an otherwise constant field in the message is
the same as the original method stated above. Therefore, use of the invention does not
result in any greater degradation, even during a worst-case scenario than using
traditional methods.

[0058] Of the data fields shown in FIG. 6, only LC_STATE, SYS_TIME, and CRC
change with each successive synch channel message. The SYS_TIIME and
LC_STATE fields change in a predictable fashion from one synch channel message to

the next. For example, the SYS_TIME field, which is in units of 80 milliseconds (ms),



copied directly fromone nessage to the other, non-constant fields require
val ue adjustnents to determne the required value for the field in the
previ ous WO nexi4ieaessage, depending on the direction treTass@cioaissd franes
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illustrati c%%gfgt&?g pﬁgmpart I %meggr%g%%ss%g{él?glté gﬁgﬁlz%?g%%éﬁgtcg%n\%ﬁn%sfl gee sync
channel nessfgaddmdahe id:awas will 868GR] ThAisds gighdlecbyh sheshedhiahned fraifeavih @s ent
invention is that it takes exactl yl\%{;'\?} {q]raﬁnes to receive a nessage of (N)

[ e

frame | engtYOMbilgst @ lesAt Bfs ROR. FdHhield£ge be gramined indeteraiagt i on
began. Thugpe iéﬁgthaeéff{h?%?’il%gﬁ%rﬁﬁl m(esstagg. Pi@Steithes SERPHIGHIR) bSfofCthe: franidi Ch

iC
IS an i nprovenefit rames over the conventional” approaches. The
si tuati on bdtonhks SOMnbinoee te olrphax bahpme gpadding crames ncont@smggeo fusedbie spans

Chown 1 PYEIREIORAA Malhe SERE oThG Raeh SR Bleaoier b LB e Y Sile

across the jpeiéndBswRg n¥fnnet:he frames 502. If the process for adjusting the
field value is a sinple operation, it may be possible to adjust the value
despite part of the finbyt@s:bei ng contbeFMS&_LENGIE t han one frame. An
exenpl ary adj ust nent in fetmes:que i s diFHMSed BENGEW * 053] Certain fields,
al t hough non- const antin supevfadmes; may SE MG . BYGEHCO898hnt val ue each
successi ve nmessage. One such field is systemtine, shown in FIG 5 as

]?YS_TI IVtE At UtRnest iBimdiiABI9 SR Foref thé Ifatiet wath HRNSOMI Bt deh@o bheé slayRS a8
ragmen
J padding" frames containing no useful information.

"Pure padding" frames at end of Sync Channel Message Capsule:
in frames: PF = 3*SF-F

After "F" frames have been received on the sync channel, ignoring any pure padding
frames, the end of one sync channel message and the beginning of the next will have
been received. From these, a complete sync channel message may be constructed as
shown in the example 700 of FIG. 7.

[0060] The constant fields from the next synch channel message fragment can be copied
directly to the start of the previous synch channel message. The non-constant fields,
SYS_TIME and LC_STATE, will need to be converted as they are copied. The
SYS_TIME field will need to be decreased by a predetermined amount, the number of
superframes in the synch channel message. The LC_STATE field will need to be
backed up by about 3x SF PN rolls (3*SF*32768 steps). At this point, the CRC for the
inferred synch channel message can be computed. If the CRC check passes, then the
message can be assumed to be correct. If the CRC fails, then bit errors are present, or

one or more of the constant fields must have changed. Subsequent synch channel



contains the |east significant bits of the SYS TINE field, and the second
nmessage fragnment contains the nost significant bits. To determ ne the
field s wabueod/mn4tshe second nessage, the constant val uecshmseéod/obessadded to
the least significant bits fromthe fi r? nmessage, ignoring any overflow
into the nost significant bits. The nost™ si gni ficant bits V\D 2004/ 004166

PCT/ US2003/ 020387 13 of the result sho sj gni fi cant
bits from tWé“eééE‘bﬁMe%’é%g&epreY‘P‘d@héWP Fl*g ed@'f’éﬁ’ﬁ JF.@CtOEéheH FEASTGRREe in
the first nRSIAYR enbligh TRARARNIveV Bl CcdIRYteltto é&h@e@%@dnéx& qzhém@mfﬂnei d

val ue in the second ssage, as shown in Equations (A)- 0054]
Eq. (A): xmess®e9 fromfirst nessage fragnent + 1234 |ncrease I n vaI ue from

one nessag e . nex f second fr t 0585 B 789
+ 1234 ??og‘ﬁ@k{]gllﬁ\}hﬁ %%l%f?ﬁog}éseérﬁn ° %’Sgr&épéy‘{‘% %]h ‘52‘?1?% %ﬁ.lst be
345023 [ 00%fkmbeit, tl(eg)comyﬁﬁ'i_ﬁl?%at 1hel'2a3lﬂe of theJield %091d heveftebs in RSFEBUS
field val ue nust be 343 0057] on the other hand, the operation for

adj usti ng trm@sargeeqi girgightferwiard mIfowéne ofeths depst signifisantriaitstare §rompthepreyigng e
t |
DR or e AR U] o FORFER IR A PR P! B TERB AR B o s ™™

accunul at ednorE'EHvsl\ieﬂ\benitilblbbsa&wﬁeﬂl,scasb&raej‘o@ee that there are constant
fields in the nessage. These fields do not c[w\ve tg be trulg constant, but

merel y i nf Q023 f9r xamphrgial @f U L ERER Sied Bcarn Teomy e HRRYERIELM one
nmessage to rﬁeﬂ@ag@ ?f&%meht' e thO@ LC_STATE for the previous message can be computed by a

polynomial division by 3*SF*32768. Alternately, due to the cyclical nature of the long
code, this can also be computed by an advance (polynomial multiplication) of (242 -1)-
(3*SF*32768). If all the LC_STATE bits are not contained in either message fragment,
computation of the required long code state will be more difficult. In this case, more
synch channel frames must be collected until all LC_STATE bits are from the same
message fragment.

[0063] Conversion of the CRC bits from the next synch channel message fragment to
the previous synch channel message fragment is not possible. However, when all the
CRC bits are collected from the next synch channel message fragment, this is no longer
a message fragment, but rather a complete message and can be processed as such.

[0064] FIG. 8 provides a detailed illustration of an exemplary method of practicing the
present invention. In FIG. 8, a flowchart 800 is provided to present a detailed
illustration of an exemplary method of practicing the present invention. In block 802, a
user begins the process by activating the mobile phone 124b. In a block 804, data
frames, transmitted via synchronization messages associated with the WCS 100, are
collected and stored in the register 400 of the processor 208, as illustrated in FIGs. 2 and
4.

[0065] Next, in block 806, the processor 208 determines whether a first message frame,
such as the first frame 311 shown in FIG. 3A, has been collected. If a first frame has
been collected, as evidenced by inspection of the SOM bit, then the processor 208
computes the message length, as depicted in block 808. For example, in FIG. 3A, the
message length is shown to be 10 frames. If on the other hand a first frame has not been

collected, the processor 208 continues to collect and store frames as shown in block



detection procedure will determ ne that the synthesized nessage is not a
valid nmessage. In this case, the additional nessage franes will be

requi r ed,wardod/doeiepr ocess will repeat until a valid nessags2@an20387

synt hesi zed or a conpl ete nessage is rezﬁi ved. In other words, the average
penalty for changing an otherw se constant field in the nessage is the
sanme as the original nethod sta}led above. Therefore, use of the invention

does not 894yl fftgrthg message Jength (Y has een rompyted: e rtpial nambery of; tepgiyed

scenari o thapdd bl iPPRkk FRd.hods. [0058] OF the data fields shown
in FIG 6, gﬁf %Pﬂg %%#%ﬂ SYS TIME, and CRC change with each successive

synch chan r[9066}é‘§3aghe pﬂihess@YEHddt@ﬁnmdedlﬁbrﬁﬂATﬁﬂm dhdsbeshanlectedamd

dictable f f I h
caml o 1 ROy finiged LSRR R PR FHE oY et sallepReaB ety . vo
2004/ 004166, REI{ K580 Alﬁ?e%ﬂ&%s afd siotes! d&&itﬁﬁ%ﬁ&aﬂ%s %%ﬁ@%%%ﬁ%ﬁ%m and
corresponding to a to 240 ns. The CRC field however, does not

change in ahcyp@a@sug/tumtte rbffﬁqke?dOf A€ N franteh bayechagn mOcht¢d éh@lsroamor 208

' over " 10 RTeF Bhewhlne TR Ered Buc b  fuletinek REpr R 70

channel deQﬁ)Cblﬁl@( smrtE b nconfyftetd1 skt eméﬁ‘sagas awcbhercifaﬂﬁal thegssagsor 208
synch channel frame's SOM bits will be zero because only the franme

depi cti ng tdster@ings whether the GRS pages 1pa dndigagedyin blegh 818y Urthe 4R passese the/nch
d b
channel }?meg s"\&Arh 1684, th%“&’exﬁ W lsgggngu Ldld *ﬁi@ Q%dz&id%d t3 fﬁélﬁa?é ed by

a synch ch vm th ol nt
MSG- LENGTH s&ncﬂirmlzmmnbéf etxdm astbet lhanddeeren, e nunhiger |of raglldsct@f (N)kfmmqsrdm

channel nessa The franmes i medi at bef or the fra with the SOM bit
ot To 1 B bBRE LhAdE RGPS aHe 5 SSIREH AT F5 AGmBLAITG! 4 e SP et

and may be je@nRaRes arliRnSKAEH a8 BARIeBRDAYE pk‘@vnéﬁsrfrﬁﬁ& &%cx%%ﬂrl‘ﬁslﬁé& 1 n
the followi ng manner: in bytes: B =M5G LENGTH'in franes: F =[ M5G LENGTH *

8/31] in $3Pef FiGns: SF =[ MSG LENGTH * 8/ 93]

[0067] Once the frames have been transferred to the previous message, by mere copying
or copying and conversion, the processor 208 determines whether the CRC of the
previous message has passed, as shown in block 822. If the CRC passes, the field
values are adjusted in accordance with present time values as described above and as
illustrated in block 824. The process then finishes with formation of a next, or new,
message as stored in the register 408 of FIG. 4. If the previous message CRC 822 does

not pass, then the processor 208 continues to collect and store data frames.
CONCLUSION

[0068] By accelerating the synchronization process, the amount of time a remote unit,
such as the mobile phone 124b is out of service, is reduced. Additionally, mobile phone
124b can operate in a lower power mode once synchronization has been achieved and
power savings can be realized. Thus, by using the present invention, the latency created
when the decoding of the sync channel message does not begin at the start of the
message can be reduced. The technique of the present invention therefore provides a
savings of about 300 milliseconds for each synchronization cycle.

[0069] The foregoing description of the preferred embodiments provides an illustration

and description, but is not intended to be exhaustive or to limit the invention to the



The frames imedi ately before the frane wwth the SOMbit set to one may be
"pure padding" frames containing no useful information. "Pure paddi ng"
frames atwerdodafo48gnc Channel Message Capsul e:  in franesT/ulR003/03038F- F
After "F" frames have been received on the sync channel, ignoring any pure
paddi ng franes the end of one sync channel nessage and the begi nning of

the next w || ecel yed. .From,t hese, a co te sync cha ne
message mayPTBESSG %}H&CBEFE‘B%S 3@"5‘3%6%??%%‘1 WEauons e I@“@ ecﬁonéft@“ Wit [%?)60]
The const anbold ela@iﬁn%sr@mlwse fired YioghprabgRnghhdmseng. f ragnent can be
copied directly to he start t he previous synch channel nessage. The
non-constant fields, SYS_TINE and LC STATE, will need to be converted as
they are copied. The SYS TIME field will need to be decreased by a

predet ermi ned anmount, the nunber of superfranes in the synch channel
nmessage. The LC STATE field will need to be backed up by about 3x SF PN
rolls (3*SF*32768 steps). At this point, the CRC for the inferred synch
channel nessage can be conputed. If the CRC check passes, then the nessage
can be assuned to be correct. If the CRC fails, then bit errors are
present, or one or nore of the constant fields nust have changed.
Subsequent synch channel WO 2004/ 004166 PCT/ US2003/020387 15 franmes can
overwite the previous frames until either the CRC of the inferred nessage
passes or enough franmes have been collected to conplete the next synch
channel nmessage. [0061] If all of the SYS TIME field bits are fromthe
next synch channel nmessage fragnent, then conputing what the value of the
field woul d have been in the previous nessage is straightforward. If sone
of the least significant bits are fromthe previous nessage, and the nost
significant bits are fromthe next nessage, then conversion is nore

i nvol ved but still possible, as discussed above. [0062] If, for exanple,
all of the LC STATE field bits are fromthe next synch channel nessage
fragnent, then the LC _STATE for the previous nessage can be conputed by a



pol ynom al division by 3*SF*32768. Alternately, due to the cyclical nature
of the long code, this can al so be conputed by an advance (pol ynom al

mul ti pl i caoi2omyooafes( 242 - 1) - (3*SF*32768). |f all thePC@USIWBM2M38TS are
not contained in either nessage fragnen conput ati on of the required |ong
code state wll be nore difficult. In this case, nore synch channel franes
nmust be col LC STATE bits are fromthe sane nessage
fragnent. ‘&g@§fq%§25é*gﬁa of the CRC bits fromthe next synch channel
nmessage fragnent to the previous synch channel nessage fragnment is not
possi bl e. However, when all the CRC bits are collected fromthe next synch
channel nessage I ragrfemethqdhﬁ)fsccmtm@mgomgétﬂ MESsAgSs Blag SOMIgiaons denice at her
a conpl ete nmessage and can be processed as such. [0064] FIG 8 provides a
det ai | ed i lihdlsdihgita proc@koracordipergd ar procedsheduaftiafly acinsmitreg inhesaggsr esemt
invention. In FIG 8, a flowhart 800 is provided to present a detailed

iITustrati gRes@igeaRqGraET ﬁfeﬁet@ﬁﬁxh@&‘ ncafnbef 3¢ ldafl b ahP@BERhmENVLRAEPON. | N
bl ock 802, a user begi'ns the process by activating the nobile phone 124b.

In a bl ock

associ at od R ERERspet ESmghSRERS AR M AR EANRARIEESINE 00
of the processor §08 as illustrated in FIGs. 2 and 4. [0065] Next, in

bl ock 806, HHEEBPECAVRBINS08 det er mi nes whether a first nessage frane,

such as the first frame 311 shown in FIG 3A, has been collected. If a
first frame has Ies86ng pefticar pbat leay tw.qjéh%&ranwt%gﬁétatg%w@Fﬁrﬁréssw bi t,
then the processor 208 conputes the nessage | ength, as depicted in block
808. For exasipbitheiat 164sGiwa Agceived parersa@einchidiftgha ssbsshofvthet predateriinéd anes.
If on the other hand a first frame has not been collected, the processor

208 conti nw@mbeool ddth Eaineannd it &I idigTe serAginddtinhé predbwakind®nibér 604166
PCT/ US2003/ 020387 16 804. After the nessage |length (N) has been conputed,

the total RUKEEIMAS whaehi theSubstt GBS of Me resei el ﬁ‘dﬂ%ﬂ&%ﬁbétﬂntﬂll?%at@rﬂe@ thd 0066]
Next, the processor 208 determ nes whether (N) frames have béen collected

and Store?er?%m&&%‘f?ﬁ (S:lhérrbo%(gﬁk 812. If (N franmes have not been coll ected
and stored e

determining whether a total number of the received subsets equals the
predetermined number; and

producing a synthesized message when the total number of the subsets is at
least equal to the predetermined number, the synthesized message being formed of a

combination of the subsets from each of the received portions.

2. The method of claim 1, wherein the messages are formatted in

accordance with at least one of a IS-95-A, IS-95-B, IS-2000, and W-CDMA standard.

3. The method of claim 2, wherein the messages are transmitted in an

overhead channel.

4. The method of claim 3, wherein the overhead channel is a

synchronization channel.



processor 208 again collects and stores additional franmes, as shown in

bl ock 814, and the process returns to block 810. If (N frames have been
col | ect edwotXey@rmeessor 208 determ nes whet her the (Npcaalsectoeassf r ames
forma conpl ete next nessage as depicteg in block 816. If a conpl ete next
nmessage has been forned, the processor 98 deternines whether the CRC
passes as indicated in block 818. If the CRC passes, the process is

conpl eted, the next message is forned and may be decoded to facilitate
synchroni zation. If on the other hand however, the nunber of collected (N)
frames do not &1 bdhengethodtdfeclaantl,meberaigeall 2 thel dasa rfaaness ingludnean
exanple of FIG 4, the collected next franmes are transferred and converted
into the prssochusl figi@mEge.described in block 820 of FIG 7. [0067] Once the
frames have been transferred to the previous nessage, by nere copying or
copying and conversion, the processor 208 determ nes whether the CRC of the
previ ous nessage has passed, as shown in block 822. If the CRC passes, the
field values are adjust j it | |-

descri bed aboveand A58 irbd of Sl 5 il e BisSoGR AUTRAKR BER 2, opes
with formation of next, or,.new, nessage as stored in the register 408 of
FIG 4. |f °PRdafivalpeand 2 yguablg¥albee 822 does not pass, then the processor
208 continues to collect and store data frames. CONCLUSI ON [0068] By

accel erating the synchronization process, the anount of tinme a renote unit,
such as the nobile phone 124b is out of service, is reduced. Additionally,
mobi | e phone 1Z4b cdiheopshad ef ¢lpina 6| Humer pempnsimpafusimgeonsyanghere wif 2l | on
has been achi eved and power savings can be realized. Thus, by using the
present i nwanibl@ficldivatuesat ency created when the decoding of the sync
channel nessage does not begin at the start of the nessage can be reduced.
The techni que of the present invention therefore provides a savings of
about 300 m|liseconds for each synchronization cycle. [0069] The foregoing
description of the preferr e I t ides;.an sfrat | .

descri ption, bu{& IS r@? #ﬁ@gﬁdg{g%ﬁgﬁg’ g)?%%(gﬁs/ttﬁg\;edagar flt'a(%rl#i én“ret g"{tﬁ%m?% ention

to the WO 2004/ 004166 PCT/ US2003/020387 17
contiguous frames.

9. A computer readable medium carrying one or more sequences of one or
more instructions for execution by one or more processors, the instructions when
executed by the one or more processors, cause the one or more processors to perform
the steps of:

receiving at least two of the transmitted messages, each of the at least two
received portions (i) including a subset of the predetermined number of data frames and
(i1) excluding a remainder of the predetermined number of data frames, wherein the
subset of one of the received portions substantially matches the remainder of the other
portion;

determining whether a total number of the received subsets equals the

predetermined number; and



preci se formdisclosed. Mdifications and variations are possible
consistent with the above teachings, or may be acquired from practice of

t he i nvenviomao4/008168004/ 004166 PCT/ US2003/ 020387 18 VHATTWR2a@B3ARMSYS: 1. A
met hod of constructing a data nessage iz a comuni cati ons device including
a processor configured to process seque ?i ally transmtted nessages, each
nmessage requiring a predeterm ned nunber of data frangs, tne data franes of
each transnitt PJHEEER)eyElstzed gaesarasgwhen tthe tofat numberRithe subssts ds Rer
transmtted nmessages, the nmethod conprising: receiving portions of at

| east two déast bqual tetienpredetdmuined agmber, the bynthesired gnessage kit famedhe at

| east two received portions (i) including a subset of the predeterm ned
nunber of daindidfatiamesthardbsetsi fforexadhusti thgrezeivedporiiday. of the predet er m ned
nunber of data frames, wherein the subset of one of the received portions
substantially matches the remainder of the other portion; determ ning
whet her a total nunber of the received subsets equals the predeterm ned
nunber; and prodgcin i 0.t al f._the
Subset s o at st 11 DNRLET IKESEIRRARAS ol Uifin AR nE W et |
nmessage being formed of, a copbjnation of .t t m e he
recei ved pé?’g'?aétﬁg n %corﬂ?ﬂcer?@{tﬁgﬂleﬁsft opf afﬁfgmsiﬁﬁfi@r@&@%‘é@ e
formatted in accordance with at |east one of a I S-95-A 1S 95-B, IS 2000,
and W CDVA standard. 3. The nethod of claim 2, wherein the nessages are
transmtted in an overhead channel. 4. The nethod of claim3, wherein the
over head channellli s &hespmphteo meaiableomedihanefedlaim\D,20betOd Gicssages are

PCT/ US2003/ 020387 19 5. The nmethod of claim 1, wherein all of the data
frames i nclitad@ni@@d in an overhead channel.

12. The computer readable medium of claim 11, wherein the overhead

channel is a synchronization channel.

13. The computer readable medium of claim 9, wherein all of the data frames

include an associated field value.

14. The computer readable medium of claim 13, wherein the associated field

value is one of a constant value and a variable value.

15.  The computer readable medium of claim 14, further comprising adjusting

one or more of the variable field values.

16.  The computer readable medium of claim 9, wherein the data frames are

substantially contiguous frames.



associated field value. 6. The nmethod of claim5, wherein the associ ated
field value is one of a constant value and a variable value. 7. The nethod
of cl ai mwp ewdohss conpri sing adj usting one or nore of pciraS2easneeste field
val ues. 8. The nethod of claim1, where'g the data franmes are substantially
contiguous franmes. 9. A conputer readab medi um carryi ng one or nore
sequences of one or nore instructjons for execution by one or nore
processors, the 1i7nst rATEIRPEIREISARBIRTISERe c ut ed by the one or nore processors,
cause the one or nore processors to perform the steps of: receiving at

| east two of the teceivéng meekhniws santigureé dohreg¢ive e commuaicgtionsasignalesed ved
portions (i) including a subset of the predeterm ned nunber of data franes
and (ii) exghadiongmanic&ion massagey thHehefrgm,eeathe ofritiee domubentiods debsagéy anes,
wherein the subset of one of the received portions substantially matches

the remai nggfuifg 4 @d@&gﬁﬁwdg‘%gémdaﬁq;ﬂi@ ni ng whether a total nunber of
the received subse s equals the predeterm ned nunber; and WO 2004/ 004166

o e aubsar o Nherdh i A HliePoP YR GRIRALIERIOME a&?‘ﬁ dria€iof i acd UMDET

of the subsets is a ast equa e prede
synt hesi zeqd nessage hein forrre of. a conbination of the subsets from each

of the recdianEg HHEQIRSHL! thfdranﬁaﬂgtegmﬁggﬁ readabl e nedi um of claim 9,

wherein the nmessages are_ formatted in accor dance with at | east one_ of
| S-95A, | S-95B, 2106w, cleatdcajlyqovpled to the 1oceivinghmselanisn gadispriighsed tn of
claim 10, wherein the messages are transnitted in an overhead channel. 12.
The conput eecenegubetidrs ofatleashted of lthd ennirynightemanessages, each rofi dedat ledstivwrel i s
a synchroni zati on channel .

received portions (i) including a subset of the predetermined number of data frames and

(ii) excluding a remainder of thee predetermined number of data frames, the subset of

one of the at least two received portions substantially matching the remainder of the

other of the at least two received portions;

wherein the processor (ii) determines whether a total number of the received
subsets equals the predetermined number and (ii) produces a synthesized message when
the total number of the subsets is at least equal to the predetermined number, the

synthesized message being formed of a combination of the subsets from each of the

received portions.

18.  The apparatus of claim 17, wherein the apparatus is a data

communications terminal.

19. The apparatus of claim 18, wherein the data communications terminal is

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



13. The conputer readabl e nediumof claim9, wherein all of the data franes
i nclude an associated field value. 14. The conputer readabl e nedi um of

cl ai m 13, wotreesioniéshe associ ated field value is one of paTasneBanisval ue
and a vari abl e value. 15. The conputer Eadabl e nmedi um of claim 14, further
conprising adjusting one or nore of th&“variable field values. 16. The
conput er readabl e medium of claim9, erein the data franes are . .
substantially cA%i glﬂl?sapp?réﬂ’éé’f%z%&’mf?ﬂg’@ degeroQRIPBYISHIPIS dgminalfs 17,
An apparatus conprising: a receiving nmechani smconfigured to receive a
communi cat icondgwed irakccgrdince with ¢ leagloonpusignading srandard Jiye sha greppindwdingach
of the communications nmessages requiring a predeterm ned nunber of data
frames; whds&sa, ($958alS32000aambWoCDMAN transmitted nessage correspond to
the data franmes in the other of the transmtted nmessages; a processor
electrically coupled to the receiving nechani smand configured to receive
portions of at |east two of the conmunication nessages, each of the at

| east two receiyed t] (Ap) e lyadi h L, hed
nunber of data fz\riérregﬁlraenlélgm?fii%f Ce%@‘?uigf r%%é&rrlzﬂng?ﬁéhee?fdg% ?ﬁrgéseglfcg eetr%l?rri ned
nunber of data.frames, the subset of one of the at |east two received
portions s@ﬁ%"f’%‘?‘fﬂﬁayam‘t ching the renainder of the other of the at |east
two received portions; wherein the processor (ii) determ nes whether a
total nunber of the received subsets equals the predeterm ned nunber and
(i1) produces a synthesized nessage when the total nunber of the subsets
is at |east equd?2.t o Theemgthedief elam r?dd whgreire the asheciated fichbiluets onesefage

bei ng forned of a conbination of the subsets fromeach of the received
portions. I8nstditeahppadatvadatslé valuai m 17, wherein the apparatus is a data
conmmuni cations term nal .

23.  The method of claim 22, further comprising adjusting one or more of the

variable field values.

24. The method of claim 18, wherein the data frames are substantially

contiguous frames.

25. A method of constructing a data message in a communications device
including a processor, the processor being configured to process sequentially
transmitted messages, each message requiring a predetermined number of data frames,
the data frames of each transmitted message corresponding to the data frames in the
other transmitted messages, the method comprising:

collecting a first number of the data frames in the processor, the first number of
collected data frames being representative of a portion of a first of the sequentially

transmitted messages;



19. The apparatus of claim 18, wherein the data communications termnal is
at | east one of a nobile phone and a base station. WO 2004/ 004166

PCT/ US20080Q8088716622 20. The apparatus of claim 18, whecaius2ei®asat a
comuni cations termnal is configured gg accordance with at | east one
signaling standard fromthe group including [|S-95A 1S 95B, |S-2000, and
W CDVA. 21. The t hod of claim 20, erein all of the data franes include
an associ ated fCrPIEF‘Hm\ga‘?td"ea.St 9 Secopqnypahes Of the dataframesqin %BF%F?FOPHQC at
associated field value is one of a constant value and a varjabl e val ue.
23. The netl¢astisespne hainherxof dafaframesy (iIcksins ¢alepigd suhsaqeant ép Bedirgrnumhes obf t he
variable field values. 24. The nethod of claim 18, wherein the data franes
are subst arblladtéd/ damofrimesuond (fiy being. repesentativet dfoa potti@oos tar second @f ahelat a
nmessage in a conmuni cations device including a processor, the processor

bei ng conf iseqlicpdlall PirXispgsPmegant i al ly transmtted messages, each
nmessage requiring a predeterm ned nunber of data franmes, the data franes

of each transm i ips ARG IR LA RO B EnGRBIRR cbfleckfgart her

transmtted nmessages e conpri si ng: ecting a first nunber of
the data franmes in the processor, the first nunber of collected data
frames bei r%m?eépresent ative of a portion of a first of the sequentially
transmtted nessages; WO 2004/004166 PCT/ US2003/ 020387 .23 collecting at
| east a second rﬂﬁ%ﬁl@w%& a dengthyak the speapdJrangmiticd messpreswhin theskarhmessage st
second nunber of data franmes (i) being collected subsequent to the first
number of fraond iedetgdtedat a frames and (ii) being representative of a portion
of a second of the sequentially transmtted nessages;

determining whether a total number of first and second collected data frames has

equaled the predetermined number of data frames;

determining whether the second number of data frames has equaled the
predetermined number of data frames if the total number of data frames has equaled the
predetermined number; and

adjoining the collected first and second number of data frames if the second

number of data frames has not equaled the predetermined number of data frames.

26. The method of claim 25, wherein all of the data frames include an

associated field value.

27. The method of claim 26, wherein the associated field value is one of a

constant value and a variable value.

28.  The method of claim 27, further comprising adjusting one or more of the

variable field values.



detecting a start nmessage frame from anong the second nunber of collected
data franes; determning a length of the second transmtted nessage when

t he st artwoessamelcef rane i s detected; determ' ni ng whet hectasscasakossunber of
first and second col |l ected data franes equal ed the predeterm ned
nunber of data franes; determ ni ng whet er t he second nunber of data frames
has equal ed the pre term ne unbe dat a s i f th nunber of
data frames has2qual 8"?‘1‘1‘5’ %rcgzﬂ@t%"jm‘ﬁ%ﬁﬁﬁd“m?rfﬂétr ziﬁ‘épngdio ﬁ‘ls'@leﬁsﬁges
collected first and second nunber of data franmes if the second nunber of
dat a franegrendered i respaetive first ped gacenid memernlogatiedbad of data franmes. 26.
The nmethod of claim25, wherein all of the data franmes include an

associ at ed fi el evhesdinighe 2dllectEd fimenib secohd aluaibar 26 datatfeana¢snart hedjasasboi at ed
field value is one of a constant value and a variable value. 28. The

met hod of ehBidiedf thef fiist &Rl se€sihémbRdoédionst i ng one or nore of the
variable field val ues. WD 2004/ 004166 PCT/ US2003/ 020387 24 29. The net hod
of claim 25, wherein the first and second coll ected nessages are stored in
respective first and second rrermry | ocations; and wherein the collected

first and second,nu r of s .are 0i ne ne of. the
first and secongo “P%‘b"é‘[a thﬁeén ﬂ}gtt%’amb edéf’%ss?ﬁ%gr @ﬁ@?téfi& t he
transmtted messages are forrratted in accordance w tg@ | east of |S-95A,
| S-95B, | SInarserdageriwWih epiepst of 15-Opde I%@éﬁo&ﬁ 8900 pad W-8HPMGherei n the

nmessages are transmtted in an overhead channel 32. The nethod of claim
31, wherein the overhead channel is a synchronization channel.

31.  The method of claim 30, wherein the messages are transmitted in an

overhead channel

32. The method of claim 31, wherein the overhead channel is a

synchronization channel.

33. The method of claim 32, wherein the collected first and second number

of data frames are respectively substantially contiguous frames.

34. An apparatus including a processor adapted to process sequentially
transmitted messages, each message requiring a predetermined number of data frames,
the data frames of each transmitted message corresponding to the data frames in the
other transmitted messages, the system comprising:

a first register configured to collect a first number of the data frames, the first number of
collected data frames being representative of a portion of the first transmitted message;

a second register configured to collect at least a second number of the data

frames, the at least second number of data frames (i) being collected subsequent to the



33. The nethod of claim 32, wherein the collected first and second nunber
of data franes are respectively substantially contiguous franmes. 34. An
appar at usworrobqis1sg a processor adapted to process sequeaTiEzins/020387
transmtted nmessages, each nessage reqﬁkiing a predeterm ned nunber of data
frames, the data franmes of each trans ted nmessage corresponding to the
dat a franes in the ather transnitted nessages, the system conpri sing

first regi $tr8rnurheriodcplertedodats frames apds(i) &IHHJ%%CWIVF agRaron P&rﬁl@s the
first nunber of <collected data franmes being representative of a portion of
the first tsecondrifansreiftedemssage; a second regi ster configured to collect at

| east a second nunber of the data frames, the at | east second nunber of
data frames (i) vierdig thobtozedsod is ipsenfigutd tto deteet WSt 0 ikb@d ¥ne from

PCT/ US2003/ 020387 25 first nunber of collected data franes and (ii) being

repr esent abintRe e RcBRT hurter 8f coRRtedSRELRAME, ANSIBdrinGt MRASARIR the 2o N t he
processor is (|) configured to detect a start nmessage frane from among the

second nu ggg; e
second tﬂ%@%g{nteﬁglkésga%%%eg%&tg& %ﬁ%ge(ftaﬁr?elg?%% :@rpvasd I's det ec%théc}r!i (it
determ ne whet her. a fir nd s l.ecte data ranes
has equal edoEhBUBPE érrsmwg%fww&ﬁ%@ ot i P SR S0 e

whet her the second nunber of data frames has equal ed the predeterm ned
nunber of dufRer phAea framesh@v) dateiming mbethepthegweend nynber ofdata framgs Bep t he
predet ermi ned nunber, and (v) adjoin the collected first and second nunber
of data fraqmdedﬂmumghgembmdnmuﬂbeofémaﬁanmsﬁhhqsswhawmmmbeQmahHﬂshME
predeterm ned nunber of data franmes. 35. The apparatus of claim 34,

wher ei n t heqadled@thetpi&detetmined aimibet, aad (Onwljoiflehd atlectdd firstAad squond atmberof
claim 35, wherein the comruni cations device is at |least one of a nobile

phone and aragerahalif e seddnd dbBb@RITA R HEmES h&dl Rt ydaled MRS iBldledlihed the
data franes include an associated field val ue.

number of data frames.

35.  The apparatus of claim 34, wherein the apparatus is a communications

device.

36. The apparatus of claim 35, wherein the communications device is at least

one of a mobile phone and a base station.

37.  The apparatus of claim 25, wherein all of the data frames include an

associated field value.

38.  The apparatus of claim 37, wherein the associated field value is one of a

constant value and a variable value.



38. The apparatus of claim 37, wherein the associated field value is one of
a constant value and a variable val ue. WO 2004/ 004166 PCT/ US2003/ 020387
26 39. Thwoappeovateds of claim 38, further conprising adpaItisag)3Onessdpr nore
of the variable field values. 40. The ngaratus of claim 34, wherein the
first and second collected nessages aré stored in respective first and
second menory | ocations; and wherein the collected first and second nunber
of data frames &e adjhsiapegraiug of slim 3, duigher cRmpriping tadjisHNG 88% AL MeEN B v

| ocations. 41. The apparatus of claim 34, wherein the transmtted nessages
are for nathevhriahledodddvalaece with at | east one of a 1S-9-A 1S-9-B

| S-2000, and WCDMA standard. 42. The apparatus of claim4l, wherein the
nessages are transmtted in an overhead channel 43. The apparatus of claim
42, wherein the overhead channel is a synchronization channel. 44. The

apparatus of cl apm 43ppeWasaeinly bh16A] BACtAtkrdih rdt RRM a78CRRGhWBIE Y ed Of
data frames are respectively substantially contiguous frames.
messages are stored in respective first and second memory locations; and

wherein the collected first and second number of data frames are adjoined in

only one of the first and second memory locations.

41.  The apparatus of claim 34, wherein the transmitted messages are
formatted in accordance with at least one of a IS-9-A, 1S-9-B, 1S-2000, and W-CDMA

standard.

42.  The apparatus of claim 41, wherein the messages are transmitted in an

overhead channel

43.  The apparatus of claim 42, wherein the overhead channel is a

synchronization channel.

44.  The apparatus of claim 43, wherein the collected first and second number

of data frames are respectively substantially contiguous frames.



