1 APPARATUS AND METHOD FOR PROVI DI NG NOTI FI CATI ON OF ALLOCATI ON OF
COVMUNI CATI ON RESOURCES BY USI NG A TEMPORARY FLOW SET | NDI CATOR [ 0001] The
present invention relates generally to the comruni cati on of data pursuant
to a high-speed data radi o communi cati on service, such as an Enhanced Data
for GSM Evol ution (EDGE) communi cation service. Mre particularly, the
present invention relates to apparatus, ahd an associated nethod, by which
to forman allocation nessage forned of a tenporary flow set identifier
that is communicated to a conmunication station to alert the conmunication
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shal | correspondi ngly becone available. U S Patent No. 6,895,248, for

exanpl e, discloses a wireless ATM (asynchronous transfer node) network.

[ 0003] Cel Il ular commruni cati on r radi o comuni cati on
systenms that are capabl e of co#n@r]& Aot the rf%n 10 |gh data rates. For

i nstance, GSM [0002] Data communication systems are sometimes defined in terms of their

throughput capabilities, in part due to the significance of data throughput rates to
performance of many data communication services. High-speed data communication
services, historically, were performed by way of wireline communication systems.
However, the rapid rate at which communication technologies have evolved has also
permitted the development and deployment of radio communication systems capable of
communicating data at high throughput rates. Data services that necessitate for their
execution the communication of large amounts of data in short periods of time are
increasingly able to be performed by way of a radio communication system that is
capable of communicating the data at the high throughput rates. With further evolution of
communication technologies, the need for the capability to communicate data at yet
higher data throughput rates by way of radio communication systems shall likely become
possible and communication services necessitating data to be communicated at such
higher data throughput rates shall correspondingly become available. U.S. Patent No.
6,895,248, for example, discloses a wireless ATM (asynchronous transfer mode) network.
[0003] Cellular communication systems are exemplary of radio communication
systems that are capable of communicating data at high data rates. For instance, GSM

(Global System for Mobile communications) cellular communication systems have been



(d obal System for Mbile comunications) cellular communi cation systens
have been 2 devel oped and w dely depl oyed. Many GSM networ ks provi de for
GPRS (Ceneral Packet Radio Service) that permts comruni cation of data at
relatively high data rates. An extension to GPRS, referred to as EDGE
(Enhanced Data for GSM Evolution), is presently undergoing depl oynent.
EDCGE- capabl e conmuni cati on systens provi d& for ~communication of data at
data throughput rates that are significantly higher than those achievable
in GSM GPRS-only comuni cation systems. In spite of the inproved
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t he comuniacadioannohuniction spstemuant to a particul ar comuni cati on session

are all ocated u gﬁ single carrier. Conmunication resources, to date, are
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though frames and time slots are defined upon each of the multiple carriers that are
available for use, communication resources that are allocated for the communication of
data pursuant to a particular communication session are allocated upon a single carrier,
Communication resources, to date, are not allocated upon multiple carriers or, more
generally, across a plurality of mobile allocation index offsets. A temporary flow
identifier (TFI) is conventionally formed and used in an EDGE system. A TFIis
associated with a temporary block flow, data that is communicated pursuant to
performance of a communication service. A TFI is defined at the network part of an
EDGE-capable system. Because, conventionally, communication resource allocations are ,
made upon only a single radio carrier or mobile allocation index offset, a TFI does not
identify communication resources across a plurality of radio carriers or index offsets.
[0005] It is in light of this background information that the significant

improvements of the present invention have evolved



i nprovenents of the present invention have evolved 3 Brief Description of
the Drawi ngs [0006] Figure 1 illustrates a functional block diagramof an
exenplary comunication systemthat includes an enbodi nent of the present
invention as a portion thereof. [0007] Figure 2 illustrates a pictori al
representation of exenplary operation of Sn enbodi nent of the present
invention that fornms part of the comruni cation system shown in Figure 1.
[0008] Figure 3 illustrates a nmethod flow diagramlisting the nmethod of
operation of an enbodi ment of the present invention. Detailed Description
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Thr ough oper atpogtiviotheraof. enbodi nent of the present invention, a resource
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al l ocating the comruni cation resources across a plurality of radio
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time slot is greater than the ik respondi ng | evel of

resources being avgidoabirae ptesént invention, accordingly, advantageously provides apparatus
and method for use in communication of high-speed data to perform a high-speed
data radio communication service, such as EDGE (Enhanced Data for. GSM
Evolution) data communicated in an EDGE-capable communication system to
perform a data communication service.

[0010] Through operation of an embodiment of the present invention, a
resource allocation message formed of a temporary flow set identifier (TFSI) is
generated, the contents of which provides notification of communication resources
allocated pursuant to the communication of data, such as pursuant to the
communication of EDGE data communicated to perform an EDGE communication
service.

[0011] The communication resources are allocated across a plurality of radio
carriers, and the allocation message forms a temporary flow set identifier (TFSI). The
TFSI includes an assignment bit nuiab that is of values that correspond to, or are
otherwise representative of, a matrix representation of the communication resource
allocation. By allocating the communication resources across a plurality of radio
carriers, the likelihood of resource availability during any particular time slot is
greater than the likelihood of a corresponding level of resources being available at a
single carrier. The communication resource allocation is made of time slot allocations

on different ones of the radio carriers, is represented in the form of a matrix formed of



single carrier. The communication resource allocation is made of tine slot
allocations on different ones of the radio carriers, is represented in the
formof a matrix formed of 4 nmatrix elenents positioned in rows and
columms, the values of each matrix elenment wused to forma bit map that
popul ates a field of the tenporary flow set, identifier. [0012] The
tenporary flow set identifier is conmuni cated between comrunication
stations that are to be parties to a comruni cati on sessi on pursuant to

whi ch data is communi cated. The tenporary flow set identifier, forned at,
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communication resource allocation, forms a first assignment bit map. The matrix
representation is formed of a direct mapping, or a matrix manipulation of the direct
mapping, of the communication resource allocation across the plurality of carriers
during a frame, or other appropriate period. And the assignment bit map is of values
corresponding to the matrix representation.
[0014] In another aspect of the present invention, a temporary flow set
identifier generator receives the assignment bit map representative of the
communication resource allocation and includes the values of the bit map that is
generated by the TFSI generator. Values of the bit map populate a field of the
temporary flow set identifier. By populating the field of the TFSI with such values,
the temporary flow set identifier forms a notification message that is capable of -
providing notification of the communication resource allocation made to
comimunicate data.
[0015] In another aspect of the present invention, the resource allocations are
dynamically made at selected intervals. Successive temporary flow set identifiers,
forming reallocation messages that reallocate earlier allocations of communication

resources, are formed and used to provide notification of the resource allocations.



communi cate data. [0015] In another aspect of the present invention, the
resource allocations are dynamcally nmade at sel ected intervals.
Successive tenporary flow set identifiers, formng reallocation nessages
that reallocate earlier allocations of conmmunication resources, are forned
and used to provide notification of the resource allocations. 5 Wen the
bit map constructor receives an updated, or other subsequent, indication of
resource allocation, the bit map constructor forns an updated bit nmap
construction representative of the conmunication resource allocation and
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extracted and provided to a controller. The controller controls operation of the
receiving station so that the receiving station is operable to receive data subsequently
communicated using the communication resources allocated for the communication of
the data,

[0017] The temporary flow set identifier generated by the message generator
selectably includes further information, such as information identifying a starting
period at which the allocated communication resources shall be available for the
communication of the data. The indication is, alternately, an absolute indication or an
implicit indication. The temporary flow set identifier generated by the TFSI generator
further selectably includes an indication of the duration period during which the
communication resources identified in the allocation message shall be allocated, The
duration period is, e.g., time-based, represented in terms of a frame duration length.

[0018] In one implementation, the resource allocation is made at a network
part of an EDGE-capable radio data communication system for the communication of
EDGE data by the network part to a mobile station or, in a multicast, to a group of
mobile stations. The communication resources are allocated across a plurality of

radio carriers, identified, e.g., in terms of mobile allocation index offsets (MAIOs).



further selectably includes an indication of the duration period during
whi ch the comrunication resources identified in the allocation nessage
shall be allocated. The duration periodis, e.g., time-based, represented
interns of a frame duration |ength. [0018] In one inplenentation, the
resource allocation is nade at a network part of an EDGE-capable radio
data communi cati on system for the comuni c8tion of EDGE data by the
network part to a nobile station or, in a nulticast, to a group of nobile
stations. The conmunication resources are allocated across a plurality of
radio carriers, ideooid)iBgformigs a tehfpotRY Mowodet MRRI1i& BAiRAA8dsAbi AEEX
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assignnment bit nmap. The allocation nessage is for comuni cation to provide
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apparatus and neth ogy IS “provi a comrunrcation M oper abl e
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map. The allocation message is for communication to provide the notification of the
communication resource allocation pursuant to the communication of the data.
[0021] In these and other aspects, further apparatus and methodology is
provided for a communication station operable pursuant to communication of data in
a communication scheme that provides for mobile allocation index offset. A detector
is configured to detect a temporary flow set identifier delivered to the communication
station. The temporary flow set identifier includes a bit map representative of a
communication resource allocation. A controller is adapted to receive an indication
of detection made by the detector, The controller is configured fo control operation of
the communication station responsive to detections made by the detector.”
[0022] With these and other aspects in mind, reference is first made to Figure
I that illustrates a communication system, shown generally at 10, in which an
embodiment of the present invention is operable. The communication system, in its
exemplary implementation, forms a data radio communication system that operates in

general conformity with the operating specification of a GSM/GPRS/EDGE (Global

System for Mobile communications/General Packet Radio Service/Enhanced Data for



is configured to detect a tenporary flow set identifier delivered to the
comuni cation station. The tenporary flow set identifier includes a bit
map representative of a comrunication resource allocation. A controller is
adapted to receive an indication of detection nade by the detector. The
controller is configured to control operation of the comunication station
responsive to detections made by the det ect/or . [0022] Wth these and ot her
aspects in mnd, reference is first nade to Figure 1 that illustrates a
comuni cati on system shown generally at 10, in which an enbodi nent of the

present inventGiv Ewlape) abhuntheoc somethel ¢abihepingyiehehtiddd, kS exenplary
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i npl enent ation, the teachings ‘of 'the present Invention are anal ogously
appl i cabl e foromppingrton sitstaors. i N ot her types of communi cati on systens.

[ 0023] The conmuni i system 10.is a nulti-user comrunication system of
which a set of conﬁﬁér%@g#f%?f“&“&ﬁ%ﬂ%?YS&% i & Bt HSes camppticrtion system
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station 12 is representative of a network station, forned of elenments of a
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shall, at ti : erei.n a etwork. station 12.. The
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station to the amwbbileststiat i4rEiti@pef dte mmunication stations 12 and 14 is capable of
generating and communicating EDGE data pursuant to performance of an EDGE data
service. Operation shall be described with respect to communication of data in a
down-link direction, that is, from the network station to the mobile station. Operation
in an uplink direction, i.e., from the mobile station to the network station is
analogously carried out.

[0024] A communication station 14’ is also shown in Figure 1. The
communication station 14’ represents another mobile station that is capable of
communicating EDGE data with the network station 12. Separate point-to-point
communication sessions as well as multicast communications in which, e.g., data is
communicated by the network station to both the mobile stations 14 and 14’ are
provided.

[0025] Amongst the protocols set forth in the EDGE/GPRS/GSM operating
specification are definitions of an EDGE channel structure. The EDGE channel
structure is a TDMA (Time Division Multiple Access) scheme in which groups of
eight time slots form a frame. Communication resource allocations are made by
allocating time slots within a frame to communicate data during the allocated time

slot or time slots. A maximum transmission rate of 59.2 kb/s per time slot is presently



in an uplink direction, i.e., fromthe nobile station to the network
station is analogously carried out. [0024] A communication station 14' is
al so shown in Figure 1. The comunication station 14" represents anot her
nobil e station that is capable of conmmunicating EDGE data with the network
station 12. Separate point-to-point comrunication sessions as well as

mul ticast conmunications in which, e.g., ddta is communicated by the
network station to both the nobile stations 14 and 14' are provided.

[0025] Amongst the protocols set forth in the EDGE/ GPRS/ GSM oper ati ng
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Measur enent s e.g., ca

to the cell i E%?éﬁ/ &%Rﬁﬁ@f%wqe@ KeaBi Bt # 10558 Fiefiomauke TgowpBeatpiomynts
during its operation. Measurements must be made, e.g., upon signals broadcast in
cells adjacent to the cell in which the mobile station is positioned. The operating
specifications TS 45.008 [5] and TS 45.002 [2], Annex B specify and define certain of
the measurements. Time slots are also required to be allocated to perform other data
and traffic services. Competition for the communication resources limits the
availability of time slots, particularly contiguous time slots that are available to be
allocated to effectuate a communication service.

[0028] For example, if there is a sixty percent probability of availability of a
single time slot for assignment, the statistical probability of six contiguous time slots
on a single carrier, i.e., a single mobile allocation index offset, within a frame being
available is only 4.67 percent. The probability of all eight contiguous time slots of a
frame on a single carrier being available drops to 1.68 percent. Even if limitations
due to the need of a mobile station to make measurements is disregarded, there is,
therefore, a statistically small likelihood that multiple, contiguous time slots would be
available on a single carrier for allocation to communicate data pursuant to a
particular EDGE communication service.

[0029] Contiguous time slots, or at least other additional time slots, are
sometimes available on other radio carriers. By permitting the allocation of time slots

across a plurality of radio carriers for the communication of data pursuant to a single



specifications TS 45.008 [5] and TS 45.002 [2], Annex B specify and define
certain of the nmeasurenents. Tine slots are also required to be allocated
to performother data and traffic services. Conpetition for the

comuni cation resources limts the availability of tine slots,
particularly contiguous tinme slots that are available to be allocated to
ef fectuate a comuni cation service. [0028] 9For exanple, if there is a sixty
percent probability of availability of a single tine slot for assignnent,
the statistical probability of six contiguous tine slots on a single
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are inplenmentable in any desired
portions of the hetwork station 12, e.g., need not be positioned at a single physical
entity but rather can be distributed across several physical entities, such as, for
instance, across a base station controller and a base transceiver station of the network.
[0031] The transmit chain portion of the network station is represented in
Figure 1 and is here shown to include a radio protocol stack 18 to which user
application data is applied by way of the line 22. The application data is for
communication to one or more mobile stations pursuant to one or more EDGE
communication sessions. The radio protocol stack includes various logical layers
including a radio resource management (RRM) layer, The network station also
includes a baseband element 24 to which data is provided, here indicated by way of
the lines 26. The baseband element performs various baseband operations, such as
baseband processing, modulation, and channel coding,
[0032] The network station also includes a radio element 28. The data, once
operated upon by the baseband element, is provided to the radio element, here
indicated by way of the lines 32. The radio element is formed, at least functionally, of

radio frequency transceiver front ends 34. N radio transceivers are shown in Figure 1.

Each of the radio transceivers is coupled to an antenna transducer 36. The transducers



manner. Additionally, the functions perforned by the various functional

el ements need not necessarily be positioned together at a conmmon physi cal
entity but, instead, can be distributed across several physical entities.
The el ements shown to form portions of the network station 12, e.g., need
not be positioned at a single physical entity but rather can be

di stributed across several physical entiti&%, such as, for instance,
across a base station controlier and a base transceiver station of the
network. [0031 ] The transmit chain portion of the network station is
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[0035] The analyzer 54 receives indications of the data that is to be
communicated by the network station to a mobile station pursuant to performance of a
communication service during a communication session. In a multicast service, the
data is communicated to a group of mobile stations. The indication of the
characteristic includes, e.g., the amount of data that is to be communicated, within
what period of time the data must be communicated, or additional indicia that, when
analyzed by the analyzer, permits the communication requirements to communicate
the data to be analyzed appropriately. Indications of the results of the analysis made
by the analyzer 54 are provided to the resource allocator 56.
[0036] The.resource allocator 56, responsive to the results of the analysis
performed by the analyzer, allocates communication resources across a plurality of
radio carriers or mobile allocation index offsets. In the exemplary implementation, a
mobile allocation index offset and a time slot pair is provided for each of the
allocations made by the allocator. Resources are signable on available time slots on
different ones of the plurality of radio carriers or otherwise associated with the mobile
allocation index offsets. The number of radio carriers that are available across which

allocations can be made is dependent upon various factors, including the capabilities



radi o resource managenent | ogical |layer. [0034] The logic elenent is here
shown to include an anal yzer 54, a resource allocator 56, a bit map
constructor 60, and a tenporary flow set identifier generator 62. The
functions performed by the parts of the logic element 42 are carried out in
any desired manner, such as, for exanple, bg al gorithns executabl e by
processing circuitry. [0035] The anal yzer'54 receives indications of the
data that is to be comunicated by the network station to a nobile station
pursuant to performance of a comrunication service during a comunication

session. |n a dfiuhd eommatiniSion ERionk At aAb Belpart e BFHRI BAInSthilBioft o9 HRURLOT
nobi |l e stations. The indication of the characteristic includes, e.g., the

amount of dat al hahitio ey ey asealloswtinmiodetnermitialt the nommmatcapem stotonsfmustie t he

data nust be i gnal i ; anal yzed by

t he anal yzer, %%g!ﬂ%@%g@@ﬁgu%lgg m a?(t:% fie eP%?ﬁtﬁgﬁ%gﬂF@ efidm@Br?‘ﬁ‘ﬁ’r‘ﬁrcate t he

data to be anallkmetﬂox&pme ﬁmheﬁthieﬁdcdt ﬁl@bl@ a@dlﬁéﬁal Pctdrhe. £ epubirSe HailabBity,
yzer 54 are provided to the resource all ocator

anal ysi s made @ he anog E

56. [0036] ThéhtBdbalien AMisehvsrlsepphesisdhe rado tsownecorsmilagic 62. t he
anal ysis perforne t [ C n| cat ion r urc
across a plurali tyq(())@,]] T Irgs'&ggciéfa?lgcrzast&loéé)%%nﬁ%s g oca g]eﬁ%rg%abchlgrg

In the exenpl mqssaglafpﬂmtrmaqm\nd)ﬂsd toghe oy p@tcabl Q@cﬂ{t, tiﬁfbalséﬁii@a eini&glananigt a
time slot palz{geﬁ g (%w ded for .each of the allocatigns made by t he

al | ocat or . UP PRLP ST A PRticsvEsoaBiVe (4 thesllagasiog of resowiors Brdat
ones of the phytad difoxaef. radl o carriers or otherw se associated with the
nobile allocation index offsets. The nunber of radio carriers that are
avai | abl e across wHi®g] A@llh@@atmrmfsthcahodaeednadmmes idppenidént a upoiix var i ous

factors, incl C ities 1 comruni cati on stagions, that
are to be par lt%i?%és})g%t%ps% f‘l@ ‘MEH‘] TEREF ero?pefartfég g aepiesentigregogrges aagpteds or gn

al I ocati on t ofdyeh@mnimntibiegtion! dTRh€ QAAMUNHGAIN HPmS L8l AesSniHS reRBsenfiBAb! € Of
comuni cati ng at the frequency of the associated radio carrier.

Al | ocati ons af¥ef 9’1"”@%#3 repds &the@ﬁdnalamstm@inaﬁo f "Blat bit map@ogstruct@sdur ce

e Lot G s B4 L5 RSB R e o

causes to be @pr@eﬂaatﬁc&: ofcthietiaitix representation of the allocated communication resources.
And, once constructed, the assignment bit map is provided to a temporary flow set
identifier generator 62. The generator 62 operates to generate a temporary flow set
identifier that includes the values of the assignment bit map formed by the bit map
constructor 60. Here, the temporary flow set identifier forms an extension to a
temporary flow identifier conventionally utilized in that the TFSI also includes the
assignment bit map identifying the communication resource allocation across the
plurality of radio carriers.

[0039] Once generated, the temporary flow set identifier is provided one or
more of the RF transceiver front ends 34 of the RF element 28. The RF transceivers
communicate the temporary flow set identifier to the mobile station to inform the
mobile station of the allocated resources for the communication of data, i.e., the
temporary block flow.

[0040] The receive chain portion of the mobile station 14 is shown in Figure 1
to include structure analogous to the structure of the network station. The receive
chain portion operates analogous to, but reverse to that of, the corresponding parts of

the transmit chain portion of the network station.



nessages that are provided to the radio protocol stack, the baseband

el enment, and the RF elenent to control their operation responsive to the
al l ocation of resources made by the allocator. [0038] An indication of the
al l ocated resources is provided to a matrix representer 58. The matri x
representer operates to represent the reso ces all ocated for the

comuni cation of the data in matrix form the matrix representation,
once forned, is provided to the bit nmap constructor 60. The bit map
constructor 60 operates to construct an assignnent bit map of val ues

corresponding to, [rOOd)t]hIéemg' the mabgipsesient atid Mes®ited toaciiBé kb ¥ntenna
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the transceivers belng oper ab erent carri fre uen
communication of the data, thereby to provide notlﬁcanon to the mobﬂc station of the

allocated resources. Detections made by the detector are provided to the controller
84. The controller operates to control operation of the mobile station so that the
mobile station receives, and operates upon, data of the temporary block flow that is
communicated during a communication session. The controller controls operation,
for instance, of various elements of the mobile station to ensure that the elements are
operable at the proper times to receive the data communicated upon the different
carriers.

[0044] Figure 2 illustrates a representation, shown generally at 108, that
pictorially shows exemplary operation of the multi-carrier radio resource control logic
element 42 that forms a portion of the communication system 10 shown in Fi gure 1.
An exemplary resource allocation is indicated at the left most side part (as shown) of
the representation 108. A single TDMA (Time Division Multiple Access) frame 112
is shown across a plurality of RF carriers 114, designated as RF channels 1-8.
Channel allocations are indicated by R1 and R2 at five contiguous time slots on
different ones of the carriers, designated as channels 1-5.

[0045] Mapping, indicated by the arrow 118, is performed to create, first, 8x8

matrix 122, The matrix 122 shows a logical “1” when a resource allocation is made



[0042] The nobile station includes a nmulti-carrier radio resource control
|l ogic elenment 78, also of an enbodi nent of the present invention. The

el enent 78 includes a detector 82 and a controller 84. The radi o resource
control logic element is coupled, at least functionally, to the radio
protocol stack, here indicated by way of the lines 86 and 88, to the
baseband el ement 92, and to the RF transcel¥er front ends of the RF

el enent by way of the lines 94. [0043] The detector 82 operates to detect
the tenporary flow set identifier sent by the network station to the
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upon the different. carriers. [0044] Figure 2 illustrates a representation,
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of the communicati on system1 own 1 n exenplary resource
al | ocati on i swandf twtaewvat 24, hethedit mapssnsauder parshotvasn Fhowe)) bt ofehtes

representatiop 108. A single (JTime Division Multiple Access) frame 112
i s shown acr o{sg)scogsglﬁjrayﬁlg@p 5%%%@? Piegcgrrgspandyigsiadies fe teaeluse of ignnel s
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tine slots on different ones of the carriers, designated as channels 1-5.
[ 0045] Mappi njaniphigtientthe bisynapieouwld comespo8d td the peatfiorepecketiation é22.e, first,

Al oot on' i madel 03 T Mot RTReS B0 aredus £ e GhbRR T b6 - o
i f no al | ocattoahe teanpwedate fldwr s @ehbfifer generator 62 (shown in Figure 1) that operates to
generate a temporary flow set identifier 136. The temporary flow set identifier is an
extension to a conventional temporary flow identifier, a temporary field 138 of which
is shown to form part of the TFSI. The temporary flow set identifier also includes the
values of the bit map 128 in an extension field 142 thereof,

[0048] In a further implementation, the temporary flow set identifier includes
additional fields populated with additional information, such as the starting time,
indicated by the field 144 and an indication of the validity period, indicated by the
field 146, as well as other information, as appropriate. In the exemplary
implementation, the starting time is an absolute starting time, e.g., identified
explicitly, or an implicit starting time, identified in terms of another event. For
example, the starting time is identified by an absolute frame number (AFN) or an
indication of a starting time based upon another event, e.g., thirteen TDMA frames
subsequent to a next slow associated control channel (SACCH) block, as defined in
the aforementioned operating specification, Additionally, the indication of the
validity period, in an exemplary implementation, forms a time or number of frames

during which the resource allocation assignment remains valid.



corresponding time slot. A sub-matrix 124 is also shown in Figure 2, here
formed of rows and colums that include a |logical "1" value. The
sub-matrix 124 is representative generally of a mani pul ated matri x
formable by the matrix representer as a result of matrix manipul ati on of
the larger matrix 122. In other exenplary allocations of communication
resources and ot her exenplary |nplenentat|b%s other types of matrix
mani pul ations are perforned to forma matrix of reduced size or form Tine
slots and RF channel redundancies are renoved in the exenplary exanple.

[0046] I ndications [0649)he sépatdié TFS?W&@%E‘&@E WRH eQJhese QM tgﬁ?e)raﬂeﬁ%ck

i ndi cated by way of the arrow 126, to the map c nstruc shown in
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corresponds i I he val yes of the matrix representation 124. |f
the bit map |s% C%rﬁrj@gs argFﬁBH’tuningﬁg the matrix manipulation, the bit map

woul d correspond t goo3Tg IFekéhplafeiiceaRmt ﬁfe'c@ﬁm%aﬁb@%%hrcwQl'l&%féfd%a and
as indicated by the arrow 132, the bit map is provided to the tenporary

flow set i dentpficafar @@Iﬁé}ﬂatct@ﬁomerwh@mpdﬁteﬂl guir éﬁrqygitmat@peﬁah@@emmts
generate a te%‘?ﬁ{eatro}ﬂ rgf 18?2{8%?%ménqe&tw da]t% ltel?%%la/efgc}?w s% %Wt]iflglé a(rFfl er. a

identifier is an a coﬁven

tenmporary fi elgdne‘r&&i @ifld ehisedito hescoznauiicited f ThéneRotar9flolhet dedlifierEh@hen
tenporary flow set identifier also includes the values of the bit map 128

in an ext ensi 8MFHELE24? hersewplary fropgsieniation, @Hﬁﬁ‘ﬁé@ati%‘nmw\@f @A, the
tenporary flow.5gtast dephif | 'SLEJE sy aUQ&Sbroat"?i?%éttcbﬁlt?ﬁlchgzﬁfe ?8@‘)’ by fgd with

addi tional information, stch as the star tine i ndr'c he field
144 and an i ndpalmrtd onnodiftede THalsiade tqmpmnioatéd e:gddmaﬁ@midycmbée 01f el 146,
as well as ot formation. as appropriate. In the exenplary

i mpl ement at i ofi? BASKPL ST e is an absolute starting time, e.g.

i dentified expl l C[: a5y F%r@m lildmlates bin&héd 1dQUidd AR, stolaNehliagy at Pszt erms
of anot her event. exanple, the starting tine Is 1dentified by an

absolute fr an’@PmﬁlﬁéﬁVq ﬂihv mgthegrp! dpaditioaof em eobodinenbef the gr&sﬁlmtenmled upon

anot her event thirteen subse uent to a ng /
associ at ed conty Tﬂ%moﬁj ngr)lve1 X R@g%mb?@%ﬁmt SYTHR ﬁté%fl FEOUTER 84 cfaBP’éﬁ(?s‘nti oned
operating specoﬁflﬂnoﬁﬂchmh oﬂ%iidi puronak kya fitdeenphgatdwietof the validity

npl erentation, fornms a tine or nunber of franes

86” od, in an exer’rﬁos0 i/

uring which the ré¥sg E’éSfafI‘rldo@dfiih@ﬁfcéby ithhhek 194 melirpisasyighingnt bit map is
constructed responsive to a matrix representation of the communication resource
allocation. Then, and as indicated by the block 156, a first temporary flow set
identifier is generated that includes a first assignment bit map. The first temporary
flow set identifier is for communication to provide the notification of the
comumunication resource allocation for the communication of the data pursuant to the
first temporary flow set.

[0053] Thereafter, and as indicated by the block 158, the temporary flow set
identifier is transmitted upon an overhead broadcast channel to a remote station. And,
as indicated by the block 162, the temporary flow set identifier is detected at the
remote station. Thereafter, and as indicated by the block 164, the values of the °
temporary flow set identifier are used to control operation of the remote station.

[0054] Thereby, through transmission of the texﬁporary flow set identifier that
includes the assignment bit map representative of communication resource allocations
made to communicate data, the communication stations that are parties to a

communication session are notified of the allocation of the communication resources.



14 [0049] A separate TFSI is associated with each separate tenporary bl ock
flow Miltiple tenporary flow set identifiers are forned when nultiple
tenporary block flows are comuni cated. [0050] In exenplary operation, the
comuni cation resources allocated to a particular comunication service
are updated, and, through operation of the elenments of the control |ogic
el enrent, new, or updated, tenporary flow skt identifiers are gener ated and
caused to be comuni cated. The tenporary flow set identifiers, when
generated, are, in the exenplary inplenmentation, comuni cated upon an
overhead br oadcast{oobfqnn@lpleﬁbl@m%& T@dﬁ@-%@éf&éﬁﬁ@@@p%émﬂ@@f’o&%p&%ﬁﬁ ﬁl%
(PBCCH). The updated, nodi fi ed, SI's are ‘conmuni cat'ed durihg an
idle node or db wﬁsntlcabmaﬂ fhelecqreciidhe tlwalrrthDeahOUIdO%m]Bceﬁssagllly be Hmlﬂeﬂ bsthiat es

et hod of  oper St ACR! 186 s SR RO bt Fhrm s bR ROBR Bl in St noa

provides notification of a first connunlcatlon resource allocation for
comuni cation of data pursuant to a first tenporary flow set. [0052] First,
and as indicated by the block 154, a first assignnent bit map is
constructed responsive to a matrix representati on of the comunication
resource allocation. Then, and as indicated by the block 156, a first
tenporary flow set identifier is generated that includes a first
assignnment bit map. The first tenporary flow set identifier is for

comuni cation to provide the notification of the comrunication resource
all ocation for the comunication of the data pursuant to the first
tenporary flow set. [0053] Thereafter, and as indicated by the block 158,
the tenporary flow set identifier is transmtted upon an over head
broadcast channel to a renote station. And, as indicated by the block 162,
the tenporary flow set identifier is detected at the renote station.
Thereafter, and as indicated by the block 164, the values of the tenporary
flow set identifier are used to control operation of the renote station.

[ 0054] Thereby, through transm ssion of the tenporary flow set identifier
that includes the assignnent bit map representative of comuni cation
resource allocations



made to communi cate data, the communication stations that are parties to a
communi cation session are notified of the allocation of the communication
resources. 15 [0055] The previous descriptions are of preferred exanpl es
for inplementing the invention, and the scope of the invention should not
necessarily be limted by this descripti@on. The scope of the present
invention is defined by the following clains. 16 What is clainmed is: 1.
Appar at us (Wat isotlaimicvisdi ng notification of a first comunication resource
al l ocation over a plurality of radio carriers and nobile allocation index
offsets for comunication of data pursuant to performance of a first
comuni catibn sefppaetus 68 dor pppdingtnesificayn efomist edrpgunigatisin repegyce
constructor 10 rece. i ri x .r.epresent at i on of .t
conmmuni cat i aéﬁ)@%}eosngét}r%g é %g? %@c‘f é)? ?%drllg g%r 8@3?1 r?%bel %ca(l)lr?ﬁﬁ hi'c @?Xoonf?sg # gt a

pur suant t ccohhunititiostofclampiinduant togerdehimeaf agibitobinturi®dioa casideysdior
configured to construct a first assignnment bit map responsive to the
matri x repraP@aRtus(t S COMMBIEat ri x representati on having matrix el ements,

each identifying GoMYRLAALIRR SRSAHSEE (P OGBLIRNik P SleBO of fiRDI O
carrier and nobile gPPocé?%gnIﬁégexg%??§g#£%§§%fﬁg?#gﬁ%gkgﬁé agsfgnnent bi t
map i dent idoynmgnitdienmatouioe abloestemtraadenfobilte cvapnfiacationarfda@apuadulaoictatthon

message generator (62).adapted to .receive the first assignment bi.t map
Conat Fuct ed TBy oGP BRI R Gontt PUCHST ST BBYCobS Bl R at SOToeH bk ge
generat or (BAknm&RHil @by RApdRiGaDRAMBire debfedint@td08RIL AR MEERUBtiohhe
first allocation nmessage including the first assignment bit map, the first
al | ocat i on heEiganarik stementmraaihddentdpingeopmawiieitiontrereurpstallbrasani o terots of he

conmuni cat i resour al location pursuant to .the. first conmmunigcation

cervi ce. o PARGTRALESERRbIPERICE0n R ek o Pydiousy Bt SREIRPLTBIE: di ng
notificati cfendifyiag ticaaetic dansninicst mep fsaseuace al l ocation for

comuni cation of data pursuant to a second comunication service, said bit

map construct or {EdpcHipnpessagerepestPi(62) alepteddo seoeivatlng Sirst assiansent Bti on of
t he comunicatian..respr Jl ' At I I f e
dat a pur sudnl o REREy 6Bl bR ch TR B0) Rt oo ERTARM Bl (62"

configured to generate a first allocation message, the first allocation message including

the first assignment bit map, the first allocation message for communication to provide

the notification of the communication resource allocation pursuant to the first

conununication service.

2. The apparatus (42} of claim 1 further configured for providing notification of a
second communication resource allocation for communication of data pursuant to a
second communication service, said bit map constructor (60) further adapted to receive a
matrix representation of the communication resource allocation made for the
communication of the data pursuant to the second communication service, said bit map

constructor further configured to construct a second assignment bit map.

3. The apparatus (42) of claim 2 wherein said allocation message generator (62) is
further configured to generate a second allocation message including the second
assignment bit map, the second allocation message for communication to provide the
notification of the communication resource allocation for the communication of the data

pursuant to the second communication service.



constructor further configured to construct a second assignnment bit map. 3.
The apparatus (42) of claim2 wherein said allocation nessage generator
(62) is further configured to generate a second all ocation nessage

i ncluding the second assignnent bit map, the second all ocation nessage for
comuni cation to provide the notificatign of the comrunication resource
all ocation for the comrunication of the data pursuant to the second
comuni cat i ’Qn Sedﬂ{é al éltlzs (gﬂ oﬁagltﬁ?gﬂ{e?&#ﬁte(ﬁ@aif% at?dnallnggsgr @‘?S@S Elfl.le
first allocation nes Fises an extension to %ary
|dent|f|er.m&mmﬂhaoapmapamQﬁﬂQwdemﬁkcIa|ntl wher ein the data conmuni cat ed
pursuant to the first conmunication service is comruni cated pursuant to a
mul ti cast comuni cation service, the first allocation nessage providing
the notificati onrgd afdaerGo@mysi aatnt PR hef & BRI @Jnlnﬁﬁlﬁfsat@@pu@ﬁaﬁt $the

mul ticast conmuni cation service. 6. The apparatus (42) claim 1 wherein
the first aﬁllemmgmcmmWeccf mrcph*emummbq:qopuxsmt t zsmittqastg:orrnmracaalon

et 1 A R PO P S0 PRI RO e RlA R SRl T

implicit skasdrtd@ldehildcion thambitichdtlcymnd@ndatiby saigicehen the communi cation
resource allocation comences. 8. The apparatus (42) of claim1l further

conprising a transceiver (28) adapted to receive the first allocation
nmessage, sa{d tr | I ocati on
message upg% an,§3§ b%‘ (Q%ﬁ%&%@ chan%%f&gg}&%ﬁ%ui ﬁg?%% %@%?aof claim
8 wherei n tdoepoises ehetadmlgnmdadma&tntn”@mgrvdicnc]htamﬁ:humummn mhdurbe siddcdtion
transceiver transmts the first allocation nessage conprises a packet
broadcast dGAtPGI“Ehannel . 10. The apparatus (42) of claim1 wherein said
al l ocati on nmessage generator (62) is further configured to generate the
tenporary flow set identifier at selected intervals. 1 1 . The apparatus
(42) of claim 10P hﬁmf)peliamst(h%) ceﬂdla.)'nm imbarereshs ageingindivigemepratedn impliat
subsequent se d |nt ses an dated first allacation
ressage. 13Tigm it SRy MshOERI RATH R o PO Crtn sivop Ay Topudh o

pur suant t Qommences.

8. The apparatus (42) of claim 1 further comprising a transceiver (28) adapted to
receive the first allocation message, said transceiver (28) configured to transmit the first

allocation message upon an overhead broadcast channel.

9. The apparatus (42) of claim 8 wherein the overhead broadcast control channel
upon which said transceiver transmits the first allocation message comprises a packet

broadcast control channel,

10. The apparatus (42) of claim 1 wherein said allocation message generator {62) is

further configured to generate the temporary flow set identifier at selected intervals.

11. The apparatus (42} of claim 10 wherein the atlocation message, when generated

at a subsequent selected interval, comprises an updated first allocation message.

12. Apparatus (78) for a communication station (14) operable pursuant to
communication of data over a plurality of radio carriers and mobile allocation index

offsets pursuant {o a first communication service, said apparatus comprising:



comuni cation of data over a plurality of radio carriers and nobile
allocation index offsets pursuant to a first comrunication service, said
apparatus conprising: 18 a detector (82) configured to detect an

al | ocati on nmessage delivered to the conmuni cation station, the allocation
message including a first assignnment bitjgap, the first assignnent bit map
representative of a matrix representation of a comunication resource

al I ocation nmade g@é’teét&e 829%’@1"u é’?:lttb%'ate(a at{ %1?009@6 @Ha{a Qtr:] vc}ézi th e first

conmuni cati on servi ce, I X represen atlon aV| rix elenents,
each i dentédymmgeaomemionaticaliocmhaunesag Ihd(zémqg,(arﬁxstmqk@nmntdﬁt maplitbe
carrier and.npbile allocation index offset conbinations, the assi gnment

bit map i defet ?%ﬁgﬁﬁlef’h@t Fiap renteseaialig A & MaripraprosaRatest of 2 SHIENICEIRTY ol | er

(84) adapt edsdiRcd ARRhYS AQdd ﬂﬂ't}?@édn%um:atﬂﬁt §Ghé Qzﬂa p@fésmhxo B st detector,
said controller configured to control operation of the comunication

station re@punlstnv&élom@edmeedtaroattsxrmdeselnyaus»alhavmgnmﬂmﬁlembats Iféh:é appar at us
(82) of clai,m t:lag. V\herein.cfs?gid detecta:ﬂr i.s further f ‘?etect an
updat e of tﬁ%l“ PECETER" 8%5%58“1&?8|'9‘é%1‘é’8‘{‘63‘¥rﬁé’6 ?18%1?ri 02 Gti on,
the updat elfoeatidheinad SERt b&ﬂbl‘ﬁ'@t&ﬁﬁgﬁle'a@ﬁ% bitGitthap RRAG AL MBGaEx t O the
first assignnment bit map. 14. A nethod (15 for providing notification of

a conmuni cAl¢raenty wskitimer forgl1apdat i on f or com‘rum cation of data over a

plurality of radougBit) @5 an BRLLG.. Bl LOSa) o dadar, ALhs6LS pur suant

to a first conminication serv sai d me rsin perations
of . const r uietdeng, {aldbdinti@1lki dicﬁiﬁg&&fsll g ROBURG | d@letanl’cml@f flespansunieation stativat ri x
representation of the conmunication resource allocation, the matrix

r epr esent at'PBRISIHAA %‘éeqﬂ&?? Mede e sgiddstec®sich i denti fyi ng communi cati on
resource allocation in ternms of radio carrier and nobile allocation index
of fset conbi nations, the assignnent bit map identifying the matrix

el ements i n3bit Treppbanms (§Bnercktinng YiGeh said datatordl fotet corfigressage

| udi t bi t he first allocati i
commni gt 185t i1 Bhas St REron elaRe deitiRed bt cOmrORTCleT SHEPRaRt: oo
al | ocat i on uh@ste tdtheGOUBBAINGAES L BEIUEMG M 8dadt MU hOfikhBssignment bit

map.

14. A method (152} for providing notification of a communication resource
allocation for communication of data over a plurality of radio carriers and mobile
allocation index offsets pursuant to a first communication service, said method
comprising the operations of:

constructing (154) a first assignment bit map responsive to a matrix
representation of the communication resource allocation, the matrix representation
having matrix elements, each identifying communication resource allocation in terms of
radio carrier and mobile allocation index offset combinations, the assignment bit map
identifying the matrix elements in bit map form;

generating (156} a first allocation message including the first assignment bit map,
the first allocation message for communication to provide the notification of the
communication resource allocation for the communication of the data pursuant to the

first communication service,

15.  The method (152) of claim 14 further comprising the operation of transmitting

(158) the first allocation message upon an overhead broadcast channel.



first conmmunication service. 15. The nethod (152) of claim 14 further
conprising the operation of transmtting (158) the first allocation
nmessage upon an over head broadcast channel. 19 16. The nmethod (152) of
cl ai m 15 wherein the overhead broadcast channel conprises a packet
broadcast control channel. 17. The nmethod?(152) of claim 15 wherein the
first allocation nessage generated during said operation of generating
further conprises a starting indicia identifying when the comunication

resource allpocati.pon od 52), . of clai 15 wherein the
first all oci’ﬁ)i onlrﬁ% @%P@ﬁéﬁﬁ%ﬁ ?’i* %"(ﬁlllbe Si?é‘?aéifi‘%ﬁ 1} COIRNTRCE t i ng
is transm tgg@k%pb@ad@gm%&@{ah@a 19. The nmethod (152) of claim18
further conprising the operation, at the renbte station, of detecting

delivery of the first allocation msssage 20. The rret hod (152) of claim19

further co i Si t, nt.L.oll i 435 oper at t he
renote st amn rrglgepégt?i)@ggzﬁ lfcﬁﬂ rﬁl Pst A lfl(g]& t0?11 Or%té %615533326 generzﬁed
during said operation of generating further comprises a starting indicia identifying when

the communication resource allocation commences.

18.  The method (152) of claim 15 wherein the first allocation message transmitted

during said operation of transmitting is transmitted to a remote station.

19.  The method (152) of claim 18 further comprising the operation, at the remote

station, of detecting delivery of the first allocation message.

20.  The method (152) of claim 19 further comprising the operation of controlling

(164) operation of the remote station responsive to the first allocation message.



