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, and an associ ated net hod, by which
to forman allocation nessage forned of a tenporary flow set identifier
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of communi cation technol ogies, the need for the capability to communi cate
data at yallocatipmltkarchintoperiit saaamumunication styfiondy oprrate dgitdo tesmivani cat i on
systens sphal R ssi bl e and communi cati on services
necessitatln qd h{igc%( %étcgge%grlﬁﬁl cated at such higher data throughput rates
shal | correspondl ngly becone available. U S’ Patent No. 6,895,248, for
exanpl e, discloses a wireless_ATM (asynchronous transfer node) network.
[0003] Cel lul ar communi cat i onBaskgrawad af thednyeptiony y of radi o comuni cation
systems that aigoePBal SnfhueBHGah: S AkAnal oAl if Rl bREEE  FO!
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 provide for comunication of data at
data throughput rates that are significantly higher than those achievable

in GSM GPRS;, m i, j ' j R
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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 comuni cation 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 3 an enbodi nent of the present
invention that fornms part of the comrunication 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
[ 0009] The present inventi on,%&&ﬂﬂ&ﬂ?%&ﬁ%&%usl y provides
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perform a high-speed ™ data radi o communi cation service, such as” EDGE
(Enhanced Datcantfigircatom syseml thatiineihdesanentdodinemit ofitheprésantanveDOE-as apabl e
conmuni cat i onqrﬁ%s% em o performa data comuni cation service. [0010]
Thr-ough oper% '?1h8f°'n enbodi nent of the present invention, a resource
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resources ot debadimenipf hepresanpinviatiorofat ferasparbef the cemmanicaiierhsystem
pursuant to §h%9miﬁ%§'%ﬁ'95cati on of EDGE data comruni cated to perform an EDGE
comuni cation servite. 10011 ] The conmuni cation resources are all ocated
across a pl ural i t[poos] Figdied illogtedtessd Methad dlobhdiaghmdinéihg ik meksdge forns a
tenporary flow set identifier (TESI). The TESI includes an assignnent bit
map that is Qﬁera}wwéén@ﬁ’épdmé égéﬁﬂBeSFW,thlaﬁ-e ot herw se representative
of, a matrix representation of the comuni cation resource allocation. By
al l ocating the comruni cation resources across a plurality of radio
carriers, the likelihood of resoulktailed®esehiptiony during any particul ar
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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 map 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 get 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 co ni cated, The tenporary flow set identifier, fornmed at,
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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
communicate 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 gesource 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
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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
in terms of a frame duration |ength. [0018] In one inplenentation, the
resource allocation is made at a networkg part of an EDGE-capabl e radio
data communi cati on system for the communi cation of EDCGE data by the
network part to a nobile station or, in a nulticast, to a group of nobile

stations. The co ni.cation resources are al]ocated across a_plurality of
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for nobile afHeofeatiatn id SHEReurilts @bnerdie d8%UASEMON that includes the assignment bit
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 to 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
1 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 comunication 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 detector. [0022] Wth these and ot her
aspects in mnd, reference is first nade to Figure 1 that illustrates a
comuni cation_system shown generally at 10, in which an nbodi ment of the
present inveft Vq?‘étwﬁgé?@mué%cafl%s%ﬁ‘?uﬁ‘?e@ﬁ'@?Plﬁﬁqt%tiﬁnsi ®its exenplary
I mpl enent at i ' | i SHShER; yoR ates in
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| npl enment ati gn. the.t eacg{%lggs of the present invention are anal ogously

appl i cabl e fcé)menrlrnﬁ?aenr?{el g1 n in other types of comunication systens.
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network part of the conmunication sysnt em e ‘communi cation system 12
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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.c., 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 another
nobil e station that is capable of conmmunicating EDGE data with the network
station 12. Separate point-to-point congunication sessions as well as

mul ticast conmunications in which, e.g., data 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 operating
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t heoreti cal . S rate of 473.6 kb/s (8 * 59.2 kb/s = 473.6 kb/s) is
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to the cell 1n which the bite station 1s positioned. The operating
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.¢., 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 gre available to be allocated to
ef fectuate a comruni cation service. [0028] For 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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When communi cation resources are allocated across a plurality of carriers,
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comuni cati on resour.c | | ocation. .[] 0030] .The co ni cat.i on stations 12 and
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that are i MIRARRAREnRoANatfRSIZ] 89, 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 apphcat1on 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 gntity but rather can be

di stributed across several physical entities, such as, for instance,
across a base station controller and a base transceiver station of the
network. [0031 ] The transmt chain Portlon of the network station is
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form for comunication one nobil e stations 14. [0033] The
network station JR034urtsilagic clememnisdrebosiowantd imﬂudehﬂa amal?aemﬂ airépoarei on,
al so i ncl ude carrier radio esaurce cont 6$I c el enment 42. The
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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 exanpl e, by al gorithnms executable 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 _conmmuni cation service during a communication
session. | n of thasammurication siatioas thap are tg he paitiss ebirmepmaumnicatienobthgdafap of
nobil e stati : iendi cat | f r I SEdC.- i ., the
e e B e e S S
data nust beapahieuheoamnenicating @add freqraty oftle assacibied radivbgtier.anal yzed by

t he anal yzer ermts the comuni cation _requirenents to conmunicate the
data to be a%%qpfﬁ%%ﬁ %B}rﬁﬁﬁr 3%&6@59& WD PSP AT e FPRBH SRR i

anal ysis ma : : : i q | | ocat or
36 10036] " The Lot SPBNHE R b pRe L R K 4t T e

anal ysi s perf or @3 HyTherescomerd alloeatpr &b perattes occavsesto batgemratedswuatrge s
across a plurality of radi. rriers or nobil | l.ocation i ndex offsets.
'n the exerpPEiEs it aranpededl thy Fadip Brorerobstacle ha tchand clemimt.cud teng o
tine slot par elemeh 0\CoHRE thek of@sforfespIBive 3 HRGALLAID JTREBURYs Age

al l ocator. Resources are signable on available tinme slots on different

ones of the ithealleaaforof radio carriers or otherw se associated with the

nobile allocati b ndex. of t The n er of radio.gcarriers.that are
ot | abl o ot oss OAPDHEN ificebgh 55 Wl Rhotles i EBAUERIA AL N, ot ous
factors, inakp@ieigertdse Thepadiik rdpréentbl opdhted fderepresemy ficrdéouades atladadtens t hat
are to be parties of the communication of the data. That is to say, for an

al | ocation ti8f the commnigaggn of the dabnimmateaionh Arhihonatinrepresatatioipabl e of
conmmuni cat | %c@tf?ﬁﬂ%ﬁ s ;&)?M(?&Fté R4 vik Hﬁﬁ%ﬁ%&ﬁﬁ.{cﬁﬁ %6 F[?ng bit n‘fag) doh§fuctor 60
depen addi t1onal , e.g

Al |l ocations are furthe ent upo actor ., resource
avai | abi | i t ygperdtéseto icnuktmiat aroassigamenhbic map € vabiesocoapppdndihg to, drtreheravilieo

eSO C OO 4B A breb o SHhS S et B Shore oIS ARES ©°
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 nmade 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 regources allocated for the

comuni cation of the data in matrix form And, the matrix representation,
once forned, is provided to the bit nmap constructor 60. The bit map

constructor OBerat es to construct an_ assignnent hit nmap of val ues
cor r espondi ng t o,[08H 1 Hrerthe mebile sighien b ‘Esdilpﬁi@t@fto pghede Ay gnfeana
representati I 0
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shown in Figure e structure anal ogous to the structure of the
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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 Figure 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 ofj4he lines 86 and 88, to the
baseband el enent 92, and to the RF transceiver 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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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 inplenentations, other types of matrix

mani pul ations are perforned to forma matrix of reduced size or form Tine

sl ots and RF channel redundancies are renoved in the exenplary exanple.
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flow set identifier generator at operates to
generate a tcé’rthmmmtry;l Tdgovelement] nhmtarhpéated,?.ﬁnpdih@ flevpa idemyifitisove set
identifier is an ensi ﬁ{;chﬁo a conven orary f|ow dent| fier, a

al te
t enpor ary ¢ | sBperaedand Cagsef i be panTHBIA eﬁo?ﬂempa ehlent

temporary floemgl, sdemtthd éﬂnﬁéx?@mglbﬁ{&%%nt%mﬂrﬁbdiﬁﬁuﬁn 'Jnhﬁreﬁieﬁd map 128
in an extension field 142 thereo 048] In a further inplenentation, the

tenporary flseadsest chanel,ispi¢heas apﬂﬂkdduga casidionirgindahnicl &Bﬁcﬁﬁpﬂht‘at ed with
addi ti onal |nfor tion ‘fﬁ% sthe start cat the field

144 and an {YRdRteth qraROdifE Pt dle b, Mg S PO el . 6

as wel | as alhailinkpaciefbhhsder. as appropriate. In the exenplary
inplenentation, the starting tine is an absolute starting time,

i dentified expl i [8P31 1\ Figwe 3aHustraies apethed How %gremn@owno&eﬁﬁaﬂvwlﬁ% terns
of anot her Eent Rzre 0 W& Sk?erétgﬁ‘lrc;f'aﬂ%lﬂb'o dnf of %%és%tqgv&% jofiN

absol ute fra catiron or a starting ased upon
anot her everfhe metgod ptohrldes aotifidativiA of aﬁ‘ﬁ&onﬁruhmque Adsotn@e allo@kibn fbrow
associ ated control. chan bl as defined in the aforenentioned

operating spEEIPFUEAI0 r%%ﬂ&dﬁufﬁ“éﬁtépl rStttﬁl‘é‘P?rﬁHi Q¥d%n of the wvalidity
period, in an exqukﬂrmrdt rﬂﬁh%m‘?attém thE BIIR 13414 it %r81@g{5?gﬁit9{apfi§ ames

during which the source allocation dassignment Tenmalns
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
communication 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 temporary 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 tjze elenents of the control |ogic
el ement, new, or updated, tenporary flow set identifiers are generated and
caused to be comuni cated. The tenporary flow set identifiers, when
generated, are, in the exenplarﬁ i npl enent ati on, conmuni cated upon, an

overhead br oadcad8¢>Yndismasvio cryiogs grecalprefgiresheramplesdanimrlemetingne

(PBCCH). Th {4 : i Py=s ring an
i dl e node o?h%ﬁl??%&'g o%e?ﬁ%epdg%e%nﬁgﬁgﬁs@éﬁg%ﬁg%%@%& Pgﬂ% 1?31 tést rat es
a net hod f| alesaiptignaifhe stopanf geneesint inventichi 2 defined hydhe fillatviivgecladinst he

met hod of operation of an enbodi ment of the present invention. The nethod
pr-ovi des notification of a first comrunication 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
assignment 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 conmuni cate data, the comuni cation 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 descriptjgon. The scope of the present
invention is defined by the following clains. 16 What is clainmed is: 1.
Apparatus (42) for providing notification of a first comrunication

resource allocatjon over a plurality of radio carriers and nobile

al | ocati on iYhakis cgimedis for communication of data pursuant to perfornmance
of a first comrunicati I I: : 1 si.ng, a bit
map constructor ?60) a S%e Q!‘(Q)yfoégg(?é\}%ngﬂﬁgﬁ%ﬁlgﬁPgéﬁ%gﬁﬁg{@g‘!ﬁﬂ% t he
conmmuni cat.i oesouesclliocaionl dvecaplupaiitprafimdicocartiére andmobilé aliddation oklexat a
pursuant to the first canmmunicatjon service,.said bt .map constructor
configured t SE‘SHT%‘%WP“‘Hca*ﬂnrogﬁafé‘d’éﬁfﬁjﬁﬂgﬁtPe{fP’fm%BOJF%?%ﬁ%‘m}’ém’ccan?fhe
mat ri x repr egRiMaatdi@BppdritEs (@Y thpfigREesent ation having matrix el ements,
each identifying comruni cation resource allocation in terns of radio
carrier and nobile al ladutmap ponstigeter () edaptebiorceratd Dmsirix reprssentatiogaient

bi t identifying th tri ts in.bit f | | gcat i
message gendrardbmtas ot Ridiste loPE fotd o e FRBpeRon IR P Brprmp "
const ruct ed thyhesfstlcddhrhuiiBRioneslice) 64ia bit (R4 conStdidoraloh Ag@kl @NcondBeGATEe

generator (62) configured to generate a first allocation nessage, the first
al | ocati on rfEsisagienmerl hinaprespensiverts themairyrapratentition g maftive fj r st

al |l ocati on - [ rlql‘gfg' i . O i i of the
cormuni cat i of gﬁ?i@gﬁlf Iéglawglgl ocC aJt‘ ?%Eﬁ{e%{t}f é%léﬁ{lé?]\tﬁgq ﬁ%é&mnﬁ}%c%%rfn%énﬁgeat ion
service. 2. alloeatmppataisof (i) cotieciml moHild allothteon ihdex ¢fifsay canvigations,
notification,of a second commlt%iécati on r_es?urce allocatjon fo

communi cat i Jhe Bisigpmet bt repadantifyng thegpatgx ¢ _ ibéfé’élm) "8efif ce, said bit
map constructor (60) i dReliAdRBLAL ddersi B9 BaRcR)ebdivé SRIRSENL at | on of

t he communi cat_i on resource allocation nma conmuni cation of the
dat a pur suarassigomehtditsesmemhstroetad by szt bonnaperonitoestord @0) s4id allocation

message generator (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 communication service.

2. The apparatus (42) of claim 1 further 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.




map 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
message i ncluding the second assignnment bit map, the second allocation
nmessage for communication to provide theg notification of the communication
resource allocation for the conmunication of the data pursuant to the
second comuni cation service. 17 4. The apparatus (42) of claim1l wherein
the first allocatjon nessage conprises an extension to a tenporary fl ow
identifier. 5. Tife appHicAPRaraussy2)art ciaimy nwhergimdhefirst alilecation Meg8aPuni cat ed
pur suant tcbohr[_{?ﬁiséé e(r?éxt&ﬁﬁﬂ@ia%}%&ﬁgﬁﬁ&wicfeﬁtih?r.Commni cated pursuant to a
mul ti cast co nication service, t irst allocation nessage providing
the notification of the conmunication resource allocation for the

mul ticast conmunicati service. 6. The apparatus (42) of claim1 wherein
the first allocaton ﬁﬂ?&&g_@raﬁlﬁﬁﬁ%ﬂ%@p\%ﬁ?@@ the éﬁt;aﬁ?fr'wgm}%?mm
i denti fyi ng whghfiishSorRim Rt a8 SRt fupSahd 97 oERACEs. 7. The

apparatus (42) of claim6 wherein the starting’indicia conprises an
inplicit staonmmgpicatgnseryidenthieifostt ijocatiemmieispganprowidang thh eotibeationiof dtei on

resource allogcati.on. coomences. 8. The.apparatus (42). of claim 1 further
conpri si ng acofrrné%?ﬁtltopé?so%)aﬁo5%'&’&@@}1?&P‘ﬁé@éﬁ%&f‘w@c%@sgfméﬁ ocation
message, said tragsm tTies apha@iusGery dfaiRdl fvBerein/tBO IS hllddABoh hieSdagal | ocati on
message upon_an over head broadcast channel. 9. The apparatus (42) of claim
8 wherei n t Hartberecorwaise: Badiagdndieia idendfying whamBie coporpnigation resgprge
transmtter gg{ﬁ:[ﬁi irst allocation nessage conprises a packet

br oadcast coatrlloro c‘%?g.‘r#%%feg'lo. The apparatus (42) of claim1 wherein said
al l ocati on nmessage generator (62) generator is further configured to

generate the tenporary flow set jdentifier at selected.intervals. 11. The
apparatus (42) of’-cl aiﬁ%@%éﬂh‘%p 1%?85%??1 e St dRdiCIGCaRPIISRS P8y at ed

at’ a Subsequgiicd SRR Ry iBSHRYing SheA e RAHEcddonThsakdcocat i on

allocation commences.

3. The apparatus {42) of claim 1 further comprising a transmitter (28)
adapted to receive the first allocation message, said transmitter (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 transmitter transmits the first allocation message comprises a

packet broadcast control channel.

10.  The apparatus (42) of claim 1 wherein said allocation message
generator {62) generator is further configured to generate the temporary flow set

identifier at selected intervals.

11.  The apparatus (42) of claim 10 wherein the allocation message, when
generated at a subsequent selected interval, comprises an updated first allocation

message.




nmessage. 18 12. Apparatus (78) for a comrunication station (14) operable
pursuant to comruni cation of data over a plurality of radio carriers and
nobile allocation index offsets pursuant to a first conmunication service,
sai d apparatus conprising: a detector (82) configured to detect an

al l ocation nessage delivered to the conmgunication station, the allocation
nmessage including a first assignnment bit nmap, the first assignnent bit nmap
representative of a matrix representation of a comunication resource

all ocation made for the conmuni cation of the data pursuant to the first
comuni cati on serkdi ce Anmaeatysl/8) for acpreseneation siatipm (i) gperableipnrsapdtent s,

each identifylngd. Com i i 0 I i . r-adi
carrier and b TODI q‘fégalﬁ‘é}{ I%(T) g%% iog% {{ﬁg%;k L’E)g&% rggf[o &0 r’%é)%léit @%I%Eer @ﬁ%goe{lslg?%ﬁ ment
bit map i dentffstigipngsubitao afhstrdomn@lmieatioh Sedvivedaid fmardhey sompaisthga control | er
(84) adapted to receive an indjication of detectign nade by sajd detector,
sai-d controller confi guiciRstardSPsonfignred s deiestan apcating mespass Irdwrsdie
station res i -0 : i - I : par at us
(82) of cl aﬁﬁ?%ﬁ{ %ﬁgi(rag?(ﬁf %%lwél ’ etdgg?%}ogﬁgés?ﬁtﬁ} tlﬁ(gﬁl&ﬁggrﬁr ?%8?%%9%3% etect an
updat e of t heamlthedtrat assignmesisidgmapl edpirsseniatve of 4 hetrixcopmesentat@iioba st ati on,

the update to the.allocation ssage including at | east update to the
[ rst agsi grifERaHiAtoRapouRs ARCAHN AR (255 CPumoBaupkp e HUR PRIGEE on of
a communi catgh @ ﬁfsﬁc%ﬁ%ﬁﬁcﬁidn%gﬁﬁiéé?gge{ rﬁﬁtﬁﬁﬁ%&hﬁxﬁbh aivifk n?fﬁb@el%@ﬁts,a

no

plurality of radio carriers and ile allocation index offsets pursuant
to a first ceosmdendBingromyounicaton restugee allorating i devprsiof raddp cdrtenasdr at i ons of

conet T uet | ARl b, BE S F3RAT B ool Rt

repr esent at iragtrix Rismdhgs MBIt hap RI@wg S, each identifying conmuni cation
resource allocation in terng of radio carrier and npbile allocation index
of f set combi nations, taeenielerf8tbadapksdito repglyeian drticatipn od detseiiopapadeby

el ements in sgic#clle?g;c'@orf S dorfNEF 8 idardd’td Shntorobbitiofbt AE AinAiniRESRIE

i ncl udi ng the
station responsive to detections made by said detector.

13.  The apparatus (82) of claim 12 wherein said detector ts further
configured to detect an update of the allocation message delivered to the
communication station, the update to the allocation message including at least an

update to the first assignment 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




assignnment bit map, the first allocation nessage for comunication to
provide the 19 notification of the comrunication resource allocation for

t he conmmuni cation of the data pursuant to the first comruni cation service.
15. The method (152) of claim 14 further conprising the operation of
transmtting (158) the first allocation gpssage upon an overhead broadcast
channel. 16. The nethod (152) of claim1I5 wherein the overhead broadcast
channel conprises a packet broadcast control channel. 17. The nethod (152)
of claim 15 wherein the first allocation nessage generated during said
oper at i on ofnogifinaica dfithe ¢ammheicattmnesiwesaltocstiay for tig donvingiieation déei f yi ng
when t he CO% caﬁ#nf%tﬁeﬁosgrce al I.O(Eati on.comences. 18. The nethod (152)
of claim15 gy P St oMY O8 e ¥sage  transnitted during said
operation of transmtting is transmtted to a renote station. 19. The

met hod (152) of claim 18 further conprising the operation, at the renote
station, of deteckdng H@qmvtbe@(léﬂ)pﬁ@laﬁmﬂégurmermmmgth@@ﬁ@rg@ngb. The

met hod (152), of .aj f h onprisi the o i ol l'ing
(162)  oper atTanSyitt Fst? st EogfRIE- Sulhee Fu BN SRrdher SRRAL  on
message.

16.  The method (152) of claim 15 wherein the overhead broadcast channel

comprises a packet broadcast control channel.

17.  The method (152) of claim 15 wherein the first allocation message
generated 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.




