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METHOD FOR ACCESSI NG AND PROVI DI NG ACCESS TO A PACKET CHANNEL 5 Techni cal
Field The invention relates in general to TDVMA comruni cation syste
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packet data service. Background of The Invention A majority of current
communi cati on networks, such as digital tel | ul ar, provide data and voice
servi ces based on circuit switched 15 technol ogy. However, the utilization
of transm ssion resources in circuit switching is suboptimal because the
transm ssi on connection is maintained throughout the contact, w thout

regard as {0 HRTRRSD!FOR WCCESHING AND PROVADINGIACEESS TRPA FACREY 01 Ven
nonment. Transm SsSion resources are share mul ti ple users, I'ch” means -
the 20 reservation of a circuit sw HN:énnection for a single
subscribeps to engage in data service unnecessarily ties up transm ssion
resources that could otherw se be shared. The transm ssion resources coul d

be shared by using packet data, where data cones in packets at irregul ar
interval s, arkechvicali®ieldt here are inactive periods where no data for a
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t akes advant age of these periods, of Tnactivi I n ope _copnection to provide
service in otferidipg daka sgKice, M\E‘%?,Paaﬁ?‘%\iﬁégﬁ%&ke eds eHaccepsiBgr vi ce, a
singl e | d@ cgpackétaddtelservice.

Background of The Invention
A majority of current communication networks, such as digital

cellular, provide data and voice services based on circuit switched

15 technology. However, the utilization of transmission resources in circuit
switching is suboptimal because the transmission connection is
maintained throughout the contact, without regard as to whether
information is being transmitted or not at any given moment.
Transmission resources are shared by multiple users, which means the

20 reservation of a circuit switched connection for a single subscriber to
engage in data service unnecessarily ties up transmission resources that
could otherwise be shared. The transmission resources could be shared by
using packet data, where data comes in packets at irregular intervals, and as
such, there are inactive periods where no data for a particular receiver is

25 being transmitted. Thus, sharing the resources takes advantage of these
periods of inactivity in one connection to provide service in other
connections.

However, during peak periods of service, a single logical channel

devoted to packet data, shared by many users, will result in an unacceptably

30 slow connection for each subscriber. The prior art has addressed this by
describing systems in which multiple adjacent logical channels are used to
provide packet data service. While the enjoining of adjacent channels
clearly provides more bandwidth, it has the disadvantage of reducing the
number of circuit switched calls that can be made in the particular service

35 cell. In addition, using adjacent channel is also unnecessarily inflexible,
and does not take into consideration the fact that an adjacent channel may



devoted to packet data, shared by many users, will result in an
unacceptably 30 slow connection for each subscriber. The prior art has
addressed this by describing systens in which nmultiple adjacent i cal
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In Crisler 1her@ynamicalayhchanmedtiae dbee cdgrhemplctadl suaboast fhgti desggibeddat@.S.
channel . Howevepateht N3! 5,598,217 & Crisler et al. (Crisler). In Crisler there is taught a
method of dynamically configuring a data channel. However, Crisler fails

to address the problem of how a mobile station accesses the data channel.

Therefore there is a need, in a wireless communication system having a
15 dynamic data channel for a method of accessing the dynamic data channel.

Brief Description Of The Drawings
FIG. 1 shows a system diagram for a wireless TDMA
communications system,;
20 FIG. 2 shows a TDMA signal having channels at various interleaves
in accordance with the invention;
FIG. 3 shows a diagram of a TDMA signal for providing a packet
channel in accordance with the invention;
FIG. 4 shows a possible format for the information transmitted in a
25 DCAP slot in accordance with the invention; and
FIG. 5 shows a signaling diagram in accordance with the invention.

Detailed Description Of The Preferred Embodiment
While the specification concludes with claims defining the features

30  of the invention that are regarded as novel, it is believed that the

invention will be better understood from a consideration of the following

description in conjunction with the drawing figures, in which like

reference numerals are carried forward. For the following discussion it

should be assumed that the system being considered is a time divisioned
35 one, such as time division multiple access (TDMA), as is well known in the

art.



to address the problem of how a nobile station accesses the data channel.
Therefore there is a need, in a wireless comuni cati on system having a 15
dynam ¢ data channel for a nmethod of accessing the dynam c data channel.
Bri ef Descrwob/ss680f The Drawi ngs FIG 1 shows a system diRGIVUSWOIBR6 a

wi rel ess TDMA communi cati ons system 20 FIG 2 shows a TDMA si gnal
havi ng channel s at various interleaves i accordance with the invention;
FIG 3 shows a diagramof a TDMA signal for providing a packet channel in
accordance with tHhee inkeationaddresses the shoslgomings of ithe priogashbyf or t he
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mul tiple ACCtRe sérzg\éagaseasﬁatlign.vﬁjhle slégé) Shanntl tirrl]f%rr%ra%ibn is transmitted to a
10 mobile station in a control message, and thus eliminates the need for the
mobile station to monitor every time slot to acquire the data channel. The
packet channel can be comprised of any number and combination of time
slots within a given packet data frame, so long as the time slots are
available and not in use by circuit switched services such as circuit data or
15 voice traffic. In announcing which time slots comprise the packet channel,
the mobile station receiving the data does not have to monitor each time
slot, only those announced in the DCAP slot. The DCAP slot can also
announce which upcoming time slot marks the beginning of the next
occurring packet data frame.
20 Referring now to FIG. 1, there is shown therein a system diagram for
a time division multiple access (TDMA) wireless communication system
100 for use with the invention. The system comprises at least one
transmitter, such as a base transceiver site or base station 102 and at least
one receiver, such as a mobile station 104. The base station comprises radio
25 equipment for establishing a serving cell in its local vicinity, and is
operably coupled to a communications center, as is known in the art. A
variety of circuit switched communication services may be supported by
the base station, such as, for example, telephone interconnect and dispatch
radio. The base station also provides packet data service in addition to
30  circuit switched services. The base station transmits information to a
mobile station according to an air interface on a first radio frequency 106. A
second radio frequency 108 is used for a mobile station to transmit
information to the base station. According to the air interface, the first
radio frequency is time divisioned into outbound time slots 110, and the
35 second radio frequency is time divisioned into inbound time slots 112, as is



3 The invention addresses the shortcom ngs of the prior art by providing a
packet data seed channel nechani smfor accessing a dynam c packet channel.
The packet data seed channel carries a dynam c channel allocation protocol
_(DCAP) sl ot tRedpopgseésai ns information as to which tinme 5 sl eCI/usHIAAB next
occurring packet data franme conprise the packet channel. That is, which
time slots have been assigned to the packet4 channel, and will therefore
carry packet data. In order to access the packet" channel a nobile station
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station conpri sdime ahit@f the channel. The two time slots between successive X; time
slots can be assigned to other channels, including channels having a
15 different interleave, such as a first interleave-6 channel 204 designated Y;,,
and a second interleave-6 channel 206 designated Y,. The remaining time
slots (shaded) may be assigned to another interleave-3 channel, two
interleave-6 channels, or four interleave-12 channels, or to a packet
channel.

20 The offset indicates which of the consecutive n time slots is the
particular time slot assigned to the channel, and referenced to the first
occurring time slot in the frame. For example, a logical channel having an
interleave of n=6 and an offset of 3 would use the 3rd, 9th, 15th, and 21st
time slots, and so on, of the frame, assuming the channel was assigned

25  during the complete duration of the frame. In implementation, the mobile
station determines the present time slot number in a conventional
manner, then performs an integer division operation by dividing the
present time slot number by the interleave, and obtaining the remainder.
The remainder is the offset of the present time slot for the particular

30 interleave. In general, the number of time slots in a frame (the frame size)
is the minimum number of time slots that is divisible by all of the various
interleave levels. For example, in an embodiment having interleave-3, 6,
12, and 24 channels, the frame size would be 24 time slots since 24 is the
least common multiple of 3, 6, 12, and 24. Additionally, a frame size of 24

35 could also support interleave-2, interleave-4, and interleave-8 channels if
desired.



25 equi pnent for establishing a serving cell inits local vicinity, and is
operably coupled to a comruni cations center, as is known in the art. A
variety of circuit sw tched conmunication services may be supported by the
base stati owo®uséssas, for exanple, tel ephone interconnect PERASHYMU; ch
radi o. The base station also provides packet data service in addition to 30
circuit switched services. The base statidon transmits information to a
nobil e station according to an air interface on a first radiqQ frequency
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(GSM).
Referring now to FIG. 3, there is shown a diagram of a time division

multiple access signal 300 for providing a packet channel in accordance

15  with the invention. The TDMA signal is comprised of a series of time
slots, such as time slot 302, which are organized into frames. As described
hereinabove, logical channels are defined by an interleave indicating how
often a time slot for the channel occurs in the sequence of TDMA time
slots. In the system employing a preferred embodiment of the invention

20 there are pools of interleave-3, interleave-6, and interleave-12 channels,
among others, available for use in providing various services. In
providing packet data service according to the present invention, the
system creates a packet channel out of those time slots not presently in use
for providing other services over a packet data frame 308. In establishing

25 the packet channel, the system first determines which time slots in the
packet data frame will be in use by other services, and then assigns the
remaining time slots o the packet channel. For example, in the packet data
frame 308 of twenty four time slots, the hatched time slots, such as time
slot 310, represent time slots assigned to the packet channel. All other time

30 slots are assigned to channels for other services. The transmitting
equipment places packet data in these time slots, and the receiving
equipment reads the packet data from those time slots to form a packet
stream 312. What is shown in FIG. 3 may represent either packet data being
transmitted from the base station to a mobile station, or vice versa since

35 there is correspondence between the outbound and inbound time slot
assignments, with the exception that certain outbound time slots carry

3 Specification for Mobile communications



designated XI uses a tine slot that occurs once in every three consecutive
time slots. In other words, every third tinme slot fromthe first occurring
time slot of the channel. The two tine slots between successive X1 tine
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interleave-8 chanpgbsid ind offset specified in the packet data seed channel information
15  until a dynamic allocation protocol (DCAP) slot 306 occurs in the packet
data seed channel.

The packet seed channel 304 can have any interleave available in the
system, and may be configurable by a system operator. However, the choice
of interleave can be used to set the minimum data rate of the packet

20 channel. For example, in a system having a packet data frame size of 24
slots, a seed channel of interleave-3 will occupy 8 time slots of the 24. Of
those 8 time slots, one will be used as a DCAP slot 306, leaving at least 7
time slots predisposed to the packet channel for transmitting packet data.
The other time slots of the packet data frame may be used for other

25 services, or may also be assigned to the packet channel, depending on
system traffic. The maximum interleave number of the packet seed
channel is half the packet data frame size, so that at least two time slots of
the packet data frame are predisposed to the packet channel, and one will
carry packet data, the other will carry the DCAP information.

30 The DCAP slot 306 is used to inform the mobile station which time
slots of the next packet data frame comprise the packet channel. '
Information transmitted in the DCAP time slot will identify the DCAP slot
as such. The information transmitted during the DCAP time slot
comprises a bitmap of all of the time slots of the next packet data frame,

35 and indicates which of those time slots are assigned to the packet channel.
The DCAP slot defines the beginning of the next packet data frame by



desired. 5 1n order for. a receiver to access a particular |ogical
channel, the receiver reads all of the tine slots at the appropriate
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regular intervals, a control channel 114 occurs, where control information

i s transnit t expecifyiagashicharpeomingdime slot vall hegin thepextpasketdate framer nat es
bet ween a commRIwidBe&EH sHor@P Beforé Shéblgi ﬁﬂfb forheatbse bcmmiawrramnel

he. Tor exanphiye ths Hatle qt%t?%‘e%ﬂ Ee tﬁE}r@”B{s&asgg'e%e?\? s Tor
Mobi | e commnpmé&rr@en@%i@menﬁ&emm slmbwcd:urslélv@‘y 24tht imeslots Bheywn a
di agram ofs a g loP’ LS4 ng”i:{ bl \Afre@é‘:‘ié‘& %nﬁioﬂ%hn@%n{rﬁis_FEr&Yérﬂhﬁﬂ}ga

packet channe |n accor

2 ofithe Re data e
conprised of 2P assignigenf ,ep@h Qf Blfes EH\?F?‘%@ “51"‘0?3 TaRear e
or gani zed i nt thehraasiggingithade st ivised| fdmeoéuenaé:wwc&:s tbdbe cpatketh&uannéls "Hiee

def | ned. by, anl 64 Qo EREMIOBALLARP HIPDRIAD bfs bRy channel

occurs in the seguence ystem enplo
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interl eavig 6, and Refegingavw-tdbFIGhanthersis shown a possible slot format 400 for

the information transmitted in a DCAP slot in accordance with the
invention. The DCAP information comprises a current frame number 402
and a time slot number 404 which are included to provide synchronization
for the receiving mobile station(s). A channel definition field 406 provides
15 an allocation profile of the packet channel for the next occurring packet
data frame, and is included to inform the receiving mobile station as to
which time slots of the next packet data frame contain packet data. In the
preferred embodiment the channel definition field is a bitmap definition
having as many bits as there are time slots in the packet data frame. Each
20  Dbit corresponds to a time slot, and is set to a binary 1 if the particular time
slot is assigned to the packet channel, and a binary 0 if the time slot is not
assigned to the packet channel. An allocation profile length 408 may be
included to indicate the length of the repeating pattern of allocated time
slots, which is typically one packet data frame. In front of the allocation
25 profile length is a 3 bit wide slot number offset field 410 that may be used,
for example, to define the beginning of the next occurring packet data
frame. The value of the slot number offset field is added to the slot
number 404 in the mobile station, the result being the slot number of the
first time slot of the next occurring packet data frame. An update interval
30 field 412 is included, and indicates a unit of time, as a number of overall or
data only time slots, until the next DCAP slot occurs. Finally, the DCAP
slot includes such control fields 414, 416 as necessary to properly decode the
DCAP slot information.
In practicing the invention, preference is given to circuit switched
35 services over packet data service. As such, the time slots used to make up
the packet channel will vary as circuit switched connections are established



anong others, available for use in providing various services. In providing
packet data service according to the present invention, the sy?tenlcreaégs
a packet channel out of those tine slots not presently in use for providing
other services"QPEE packet data frame 308. In establishing Pﬂms?ﬁlﬂ“[facket
channel, the systemfirst determines which tinme slots in the packet data
frame will be in use by other services, and t hen assigns the remaining tine

lots to th el ta fra 308 of
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connections. Thus, with each packet data frame, the base station performs
the task of updating the definition of the packet channel in response to a
change in an assignment of the plurality of logical channels to the circuit
15  switched service, thus making the packet channel very dynamic. In this
regard, the packet channel “works around” the other channels assigned to
circuit switched services.
A method by which the outbound packet channel may be accessed by
a mobile station comprises several steps, as illustrated in FIG. 5. Referring
20 now to FIG. 5, there is shown a signaling diagram 500 in accordance with
the invention. When the base station has packet data for a given mobile
station, and is ready to transmit that packet data, the base station first pages
the mobile station by sending the packet data paging request message
PD_PAGING_REQUEST 502 over, for example, a common control channel
25 (CCCH). Transmitting the PD_PAGING_REQUEST message is performed
so that the base station can ensure that the mobile station is available and
ready to receive data. The mobile station responds to the paging by sending
a PCH_INFO_REQUEST 504 on, for example, a random access channel
(RACH). The PCH_INFO_REQUEST message informs the base station that
30 the mobile station is ready. The PCH_INFO_REQUEST message may also
be used to initiate a packet data session by the mobile station, without
responding to a PD_PAGING_REQUEST message. The base station
responds to the PCH_INFO_REQUEST message by transmitting a
CHANNEL INFORMATION message 506, containing the packet data seed
35  channel information, including the offset and interleave of the packet data
seed channel, to the mobile station, in response the mobile station



t he packet channel, nust read information in a control channel, such as a
comon control channel (CCCH), and obtain both an interleave and an offset
defining a packet data seed channel 304. That is, the nobile station

obt ai ns t heWéEKsg68dat a seed channel information fromthe eCWuUSH4ddéannel ,
10 then begins nonitoring the packet data seed channel by readi ng each
tinme slot at the interleave and offset réteived in the pﬁcket 1(::Iatia Sﬁed I
channel infornatio rress e fromthe base station over the control channel.
The nobile st%ﬁsPSH ‘ﬁgrﬂaﬁmgs OrHB rESRQnSE *‘aatl&° Statignipitiatingra ned by

t he i nt er| eavpacket data ms:oap&hefmebﬂe station ghtaine tthel affsetsaetlirtbdean’d of

I sl ot, 306 occurs
i the packet g‘ga‘?w‘“ece‘?“’%ﬁékﬁ Ei‘eﬁ"“?e"r'bg%“’%gt & Ba0Kel dala Xedd il °L0 00,
i nterl eave av P%FBP@“ fertverythe gont lbérh,%mpbéarséi!ﬁ@ Byerabegins em

oper at or . Fowmonitoringethellogicsl eiarinel déﬁﬁ@d/byctﬁa iRRrleaesd ahQ ofRlet t he m ni mum

packet dat a 1 2gyedinthe phg ity Seed CRindpt 8 Ra RS e lnads Vi I

occupy 8 ti mechannel allecation protocol (DEAP) Sk)ttocnerm’Igmsthecpwkat datatseedsed -as a

DCAP sl ot 306chdre@y.i The BCAPARKt defirel®hé bedininiHpLol ok&%ggﬁ%ﬂ
channel for tr ttin acket d ta ‘EI t.he gg iﬁ? packet
data frane naga%e@i@g’c@%b ‘1% efinatign SB?CI 08 at gshen@issi gned to
t he packel0 chaddidionabitpersivtrig tha re;dsbenurrmgfﬁalcket ddte framxe foreariing Ieave

L, ] LRSS THR ige  oi Sr Aahel LETR O, 7
&

that at | east tvvo Ltinme
the packet c hSFFYEFINgG 113G t@\n%{qm%aTﬁ? ehtatipgt kea §Hihebttmﬁp will carry

the DCAP i nf odefinition. tréimitted durinpetHe0BRAT slot BRA definks 8k pAcedf or m t he
mobi e stati opniiHef th td Rext packet data frame, and then receives or reads the data
15  in each time slot assigned to the packet channel, as specified in the bitmap
definition, to receive the packet data. The mobile station can also get the
packet data seed channel offset and interleave in a PCH_GRANT message
508, which is also sent over a CCCH. The PCH_GRANT message can occur
when, for example, the packet channel has been closed because all time
20  slots have been in use by voice or circuit switched services, and at least one
of the time slots has become available.

There are several benefits in providing the packet channel and the
means for accessing it in accordance with the invention. For one, system
resources are not rigidly allocated to packet data, and instead, take

25  advantage of resources as they become available. The use of a packet data
seed channel facilitates the use of a dynamic data channel by making the
task of locating the data channel much simpler for the mobile station over
previously described methods. Another benefit is that if the mobile station
temporarily loses the signal from the base station, the packet data seed

30  channel allows the mobile to quickly get back to the packet channel.

Dynamic configuring of the packet channel maintains the
bandwidth at a maximum level without compromising the availability of
system resources for circuit switched services. By providing a packet data
seed channel, and a DCAP slot in the seed channel, mobile stations can

35  easily access and track the composition of the packet data seed channel on a
frame by frame basis. The use of a packet data seed channel permits the

¥



slots of the next packet data franme conprise the packet channel.
Information transmtted in the DCAP tine slot wll identify the DCAP sl ot
as such. The information transmtted during the DCAP tinme slot conprises a
bi tmap of al Iwobossses ti me sl ots of the next packet data fraRET/ER 4RI

i ndi cates which of those tine slots are assigned to the packet channel. The
DCAP sl ot defines the beginning of the ne>110 packet data frame by

speci fying which upcom.ng tinme slot will begin the next packet data frane,
and will occur f%‘#b‘i) *t?ﬁ%ﬁ%ﬂélﬁlﬂ%ﬁﬁ‘é’g'ihﬁrﬂﬁﬁ cgpnnel vithout wanecessagly a f r ane
to give the nohhdsitering em(cx)tbbuﬁd ﬂme&kﬂmmésﬁmthenﬁay $b DéceiES ORIt . | N

5 “the st epof LI rebemiSh e Rieblal Sfsiticls BiGrted ) fhe padel! Ot THUS
det er mi ni ng an ch8Bn nwémh te@ult%a@n Ibeffloldetozr&dtlmrba@l'atCéll‘tﬁn'ﬁtdfélfheThe packet
data frame, 5t hefolsiksétgfibmdcddhRsieshesithid HattefsavihGEDy aeqmmg&hbq:atla@t packet
T onty val i d (g P! %ﬂ%t CiBi Whe BCRP Hat ifithe habhid o858 ™' 5!
there i s shown chapoels thsneactiveting Gtsneeceiven only duringithe ocerentestof dhess t t ed
in a DCAP sl ot tife 8lf9AskE A tof th édahﬁeﬂ dhagREl i@xnthemer ckétfdkrtmahﬁm

t whi ch
comr e & Cu S kel bt 4 P bl
channel defiOni tillustrated|and4tecribes;iitivdll be clear thafl thednventign isf ndtesoof t he

packet channel rHffted hN&hﬁéio&%@ﬂiﬁd&ﬁoﬂé‘C&ﬁhg@ﬁ@arfﬂtﬁﬁ@; sulbbilithBondghdided to
Informthe r ece'q\{lln? ents le ocenf 1o Moseskitfed in the art without departing from
the spirit and scope of the present invention as defined by the appended
claims.
15

What is claimed is: -



which time slots of the next packet data frane contain packet data. In the
preferred enbodi nent the channel definition field is a bitmap definition
having as many bits as there are tine slots in the packet data frane. Each
20 bit corwe9massess to a tinme slot, and is set to a bi nar y™I 99904426
particular time slot is assigned to the packet channel, Fﬂ@ﬁ binary 0 if

the time slot is not assigned to the padRet channel. An ﬂm I e
| engt h 408 msa/ be included to indicate the length of the ! Mﬂ[mn
of allocated GkMME| ots, which is typically one packet data frame® I's ffont
of the allocation 25 profile length is a 3 bit w de slot nunber offset

field 410 that may bg _usged or exanpl e, 10 .defi t he begi nni t he
next occurrin pasc(kéf n&éﬁ%d P&ﬁ?fee?é?gg Rf&kﬁtecwnfﬂg)ysq fftceW%F(b’ rangP%Qt field
is added to tsggxaé Ibetwernd drarsoritten and éhervésief ver s thet inethod bhempeising: theei ng t he

sl ot nunbegr Qkedsiyg: first tine slot of the next occurring packet data frane.
An update interval 3 field 412 s, i ncluded, and . ndicates .a.unit, of tine,
B A nanber of - ovarsng g BRKEL SeRM Shariel ieprnaBOR SO 4 FennehehaRnEb Ll ot
occurs. Fi nalthy patket se@\ehshmd] inforinaties specifiyingra padket detadseedichanddlé as
necessary toiﬂrtBQqFﬁMAdﬁgﬁgﬁ the DCAP slot information. In practicing the

I nvention, preference 1s¥given to circuit, switched 35 services over packet
data service. As dtemtoring the packet data spedchannghiatila dymamis ckarnelhannel

Wil varylas dlioccstion psotsINBICAP sletbicuRsirafie padkebiathred chakfi]OtHed 5668
PCT/ US99/ 044288 p slot defining a beginning of a next occurring packet data frame and a
bitmap definition of the packet channel in the next occurring packet data
frame, performed after performing the step of reading the packet seed
channel information;
15 reading the bitmap definition of the packet channel from the DCAP
slot, performed after performing the step of monitoring; and
reading the packet channel, performed after the step of reading the
bitmap definition of the packet channel.

20 2. A method of accessing a packet channel in a TDMA signal as
defined in claim 1, wherein the step of reading a packet seed channel
information comprises reading an interleave of the packet data seed
channel.

25 3. A method of accessing a packet channel in a TDMA signal as
defined in claim 1, wherein the step of reading a packet seed channel
information comprises reading an offset of the packet data seed channel.



and dropped. If all the tinme slots in the outbound signal are assigned to
circuit switched calls, then, in the preferred enbodi nen

channel will be closed. However, as soon as at |east one mmliﬂ milmilsﬂlms
in a given pa¥8Ba frane is released froma circuit Mg e

connection, a 5 packet channel can be openféj by assigning the freed tine
slot(s) to the packet channel. Accordingly,;“the bandw dth of the packet

ol T servi ced byt hebpAuBepdhEuditg el IR IARANMERALI M b VAglets L1 (e
ni ni mum nunber mmmgu@énonceryaml ketygon BéDatSé:f?éarﬂ%a@bat%bll%StpE@Rethec hannel
of a m ni mum 10memdlﬂ%ﬁi bisj @wal | abl e, and addl tional bandwidth is

added or subtracted as I i cal ch assigned .t.o gircuit:
swi t ched connect i ons-3 g%pf\ﬁkegdgaﬁi R @}anaxg ??‘3 ° 'tm"é% gﬁ on
perforns thedt aslobile alp’nlmn ng the definition of the packet channel in
response to a chang HEK: [ els
to the circuit 15 et\;.nbﬁséﬂﬂgﬂézrr%?ce td%EaSEEnba( &Elﬁfbr ni&ﬁ%ﬁ%%y
dynani c. In thi$tafegdrem thﬁbaﬁ%f@?nenamnsem aussh @sr WHEFRip the

channel s assi gnpakcke® d@tzf sadd! claitinel fiformstion e@z&pnéem ivitelrlbyvendt & patket

out bound packet 4 gga%g rm%(elbe accessed by a nobile station conprises
several steps, as i th‘ et in FIG 5. Referring 20 nowto FIG 5, there
is shown a $9gnal i ngragewgn@mcspmckehdamc@edank@@nm irformatiometthe mebileien t he
base station hagijpagket data for a given nobile station, and is ready to

T P B Dol o0 oA B B el
over, for exanpbtation; conmon control channel 25 (CCCH). Transmitting the
PDPAG NG REQUEST nesﬁggfnﬂtﬁng%r &%m channel allocation protocol (DCAP) slot in
15 the packet data seed channel, performed by the base station, the DCAP slot
defining the beginning of a next occurring packet data frame and a
definition of the packet channel for the next occurring packet data frame,
the definition of the packet channel specifying which time slots of the next
occurring packet data frame are assigned to the packet channel; and
20 reading the DCAP slot in the packet data seed channel, performed by
the mobile station, to acquire the definition of the packet channel.

5. A method of providing access to a packet channel as defined in
claim 4, wherein the step of transmitting a DCAP slot comprises
25 transmitting a DCAP slot at regular intervals.

6. A method of providing access to a packet channel as defined in
claim 4, wherein the step of transmitting a DCAP slot comprises _
transmitting a DCAP slot in response to a change in the definition of the

30 packet channel.

7. A method of providing access to a packet channel as defined in
claim 4, wherein the definition of a the packet channel is a bitmap
definition of the packet channel.



and ready to receive data. The nobile station responds to ﬂﬂ
sendi ng a PCH NFO REQUEST 504 on, for exanple, a random a l{U”I
(RACH) . ThewB@blsdds$REQUEST nessage i nforns the base station that®30" tshe's
nobile station is ready. The PCH NFOREQUEST nessage nmay al so be used to
initiate a packet data session by the nob3le station, w thout responding to
a PDPAG NGREQUEST nessage. The base station responds to the PCH NFOREQUEST
nmessage by transmi8t Argethodrpinpioriding epgasy tor packetadensek in agwireless ng t he
packet data sgffim¥nicatidarsyetent, et adthse isttldidamd) atriebidé b&elonptld
I nterl eave of tg}? acket. att% ss(lied cpannel, to the nobile station, in
response the MSHI% “LPREFE® :3 %Pssp%hdi ng to the paging, or in response to
a nobi |l e station ipagingthamabilestation gueraa senizplocharmieh pesfsirmedslwthen
obtains the opiseaitatisyyl i Nterl eave of the packet data seed channel by
readi ng the packet data,seed ghannegl informtjon sent over . the, control
channel . The nobi |r§sg?%41pg§ottﬁgpa§gw&%\éer§ rapdlom arsesy chanhelAidal channel
defined by t heequesiing e packeindhtafseerd thargwd infodmationhpernfermied byidhe seed -
channel i nformglggtg&gjmgsﬁom el allocation protocol (DCAP)
slot occurring in the packet, data se ahnegl . The, DCAPR. sl ot fines the
begi nni ng of the nBXRS Etfﬁgrth‘ﬁ@agléeél{%aﬁﬁf C%‘HP%,“"%H‘WM%S & bitmap
def i ni ti od0 spewntigli chgpnatl teethet mobhide stationdidi tesporde toi tine respendingttbahaext
occurring pacbg%ing%@dfrarre for carrying packet data, thus providing a

e

definition of "t g\%%(tg}'inghtﬁg rf])%lckgtoéat; gge gﬁatnnel, performed by the mobile
station after receiving the packed data seed channel information until an
occurrence of a dynamic channel allocation protocol (DCAP) slot, the DCAP
15 slot containing a definition of the packet channel for a next occurring
packet data frame.

so that the base station can ensure that the npbil e statizMs avai | abl e

9. A method of providing access to a packet channel as defined in
claim 8, wherein the step of transmitting the packet seed channel
20 information comprises transmitting an offset of the packet data seed
channel.

10. A method of providing access to a packet channel as defined in
claim 8, wherein the step of transmitting the packet seed channel
25 information comprises transmifting an interleave of the packet data seed
channel.



occurring packet data franme. The nobile station reads the bitmap definition
transmtted during the DCAP sl ot that defines the packet channel in the
next packet data frane, and then receives or reads the data 15 in each
time slot assiwoeslddses t he packet channel, as specified in thepdinisyoiaazé
definition, to receive the packet data. The nobile station can also get the
packet data seed channel offset and interl g8ve in a PCH GRANT nessage 508,
which is also sent over a CCCH The PCHGRANT nmessage can occur when, for
exanpl e, the packet channel has been cl osed because all tine 20 slots have
been in use by voice or circuit swtched services, and at | east one of the
tinme slots has becone avail able. There are several benefits in providing

t he packet channel and the nmeans for accessing it in accordance with the

i nvention. For one, systemresources are not rigidly allocated to packet
data, and instead, take 25 advantage of resources as they becone
avai l abl e. The use of a packet data seed channel facilitates the use of a
dynam ¢ data channel by making the task of |ocating the data channel nuch
sinpler for the nobile station over previouslysgdescribed nethogs. Anot her
benefit is that if the nobile station tenporari]y |oses the Fnal fromthe
base station, the packet dhta seed 30 channel/allows the nobPle to quickly
get back to the packet chahnkl . Dynam ¢ configuring of the packet channel
mai nt ai ns the bandw dth at maxi mum | eve b ut conprom sing the

avai lability of systemres ces for W tched services. By
provi di ng a packet data se hannel , and slot .in the seed channel,
nobil e stations can 35 ea access and' t he conposition of the
packet data seed channel opda\frame by franme basis. The use of a packet
data seed channel per m'yn*s\ 3
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10 nobile station to quickly find the data channel w thout unnecessarily
nmoni toring each outbound tinme slot, and subsequently to receive or read
only the inga%ﬂﬁééﬁn in the logical channels assigned to the packet
channel , whi'c Its in a method to reduce battery currefCTSEH26THe 5
nobil e station acconplishes this batter ﬁgavings by acquiring the packet
data seed channel information, reading the DCAP slot in the packet seed
channel, then activating its receiver only during the occurrences of those
time slots assigned to the packet channel in the current packet data frane.
Wil e the preferred enbodi nents of the invention have been 10 illustrated
and described, it will be clear that the invention is not so |limted.

Nuner ous nodi fications, changes, variations, substitutions and equival ents
will occur to those skilled in the art without departing fromthe spirit
and scope of the present invention as defined by the appended clains. 15
What is clainmed is: CLAI M5 11 1. A method of
accessing a packet channel, by a receiver, in a TDVA
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si gnal
steps of:
t he packet seed channel
in the TDVA siW@a¥4566foni t ori ng
channel 10 allocation protocol
channel ,

packet seed channel informatifo
t he packet channel fromthe
of nonitoring; and reading t
reading the bitmap definitio

of accessing a packet chghnel
wherein the step of readihg
readi ng an interl eave g§ he
met hod of accessing a

1, wherein the step of resg

readi ng an of fset of the pacHet

between a transmtter and the receiver,
readi ng a packet seed channel
i nformation specifying a packet data seed channel

t he DCAP sl ot defining a beginn
frame and a bi t map deflnltlon of the packet channel
packet data frame, perforned laf

§n a TDMVA si gnal

the nethod conprising the 5

information froma control channel

t he packet data seed channel WPEIUSIHOMINani c
(DCAP) sl %t occurs in the packet data seed

ésof a next occurring packet data

in the next occurring

ter performng the step of reading the

;15 reading the bitmap definition of
P slot, perfornmed after performng the step
packet channel, perforned after the step of

f the packet channel. 20 2. A net hod

as defined in claiml1,

acket seed channel information conprises

cket data seed channel. 25 ° 3. A

annel in a TDVA signal as defined in claim

a packet seed channel information conprises
data seed channel .
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12 4. A nmethod of providing access to a .packet channel, in a wireless
communi cation system between a base station and a nobile station, the

net hod conprising the steps of: requesting a packet data seed channel

i nf or mat i onwopeuises ned by the 5 nobile station; transm ttpPoryusteiqaacket
data seed channel information to the nobile station fromthe base station
in response to the requesting, and Wner?/ t he packet data seed channel

i nformation conprises an interleave of %aoket data seed channel; 10
receiving the packet data seed chanp rrrati on at the nobile station;
nmoni toring the packet data seed ch { med by the nobile station;
transmtting a dynam c channel allocalion pro ocol (DCAP) slot in 15 the
packet data seed channel, performed by the base station, the DCAP sl ot
defining the beginning of a next occurring packet data frame and a
definition of the packet channel for the next occurring packet data frane,
the definition of the packet channel speBITying which tinme slots of the
next occurring packet data frame are a:NUMQEé

readi ng the DCAPIsl gt iln tghe packet Idajga skeeds channgl Iper{ or msdobylt%"

nobi | e station, p{0 VEREIONE ERESERNED On o € : X402
met hod of providing access to_a pac ERANMHaANUMBERLS dEf_ned I n cTal mé,
wherein the ste Jtransmtting a D%_Po-lslijBcEﬂnprl ses 25 transm tti/4§4a
DCAP sl ot at41 ar_intervals 412
\% UPDATE INTERVAL 08
_=,~ LOT # OFFSET ] ALLOCATION PROFILE LENGTH }
BYTE 8 ALLOCATION PROFILE | 406
NUMBER 8
10
il
12 RESERVED
13
1
1
18
1
1
§ ERROR CORRECTION /4 16

d to the packet channel; and 20



6. A nethod of providing access to a packet channel as defined in claimd4,
wherein the step of transmtting a DCAP sl ot conprises transmtting a DCAP
slot in response to a change in the definition of the 30 packet channel.
7. A nethod oWOQMHH6E68i ng access to a packet channel as defi nBET/URIY@K4E M 4,
wherein the definition of a the packet channel is a bitmap definition of

t he packet channel. 13 8. A nethod of ﬁkbviding access to a packet
channel, in a wireless conmuni cati on system between a base station and a
nobil e station, the nmethod conprising the steps of: paging the nobile
station over a control channel, perforned by the 5 base station;
responding to the pagi ng over a random access channel, and requesting a
packet data seed channel information, perfornmed by the nobile station in
response to the paging; transmtting the packet data seed channel
information over the 10 control channel to the nobile station in response
to the responding to the paging; and nonitoring the packet data seed
channel, performed by the nobile station after receiving the packed data
seed channel information until an occurrence of a dynam c channel

al l ocation protocol (DCAP) slot, the DCAP
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19®s| ot containing a definition of the packet channel
packet data frame. 9. A nethod of providing access to a pag
defined in claim8, wherein the step of transnmitting the p

200 Oy,
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A communications system (100) has a TDMA signal (10) accessed by one or more mobile stations (104). ‘The TDMA signal carries
both circuit switched and packet data service. A packet channel is defined within a packet data frame (208) by assigning time slots not
used by other services during the packet data frame to the packet channel, A packet data seed channel (204) is used to anchor the packet
channel and steer a mobile station to the packet channel. In the packet data seed channel a dynamic allocation protocol (DCAP) slot (206)
appears and carries the packet channel slot assignments for the next occurring packet data frame.
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