1 APPARATUS AND METHOD FOR SI GNALI NG COVMUNI CATI ON RESOURCE ALLOCATI ON ON
A BLOCK BASIS [0001 ] The present invention relates generally to the
comuni cation of data pursuant to a high-speed data radi o comuni cation
service, such as an Enhanced Data for GSM Evol ution (EDGE) conmuni cation
service. Mre particularly, the present jinvention relates to apparatus,
and an associ ated nethod, by which to identify allocation of comunication
resources in an extension to a header part of an RLC (Radio Link Control)
data bl ock generated pursuant to communi cati on operations. Background of
the I nventi on FOUOMARLIS SNRMICTEORF R SIGNARINGGOMMIVICARIOY

soneti nmes deflned I n REBPOR 1€ J ASISn part due to
t he significance of data throughput rates to perfornance of many data
comuni cati on services. High-speed data conmunication services,
historically, wereoqgriherpi@entiiveifioneélateh gelerdlRy toGRNEOAMGHEAA ofyiataes.
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comuni cate data at yet gher ata t ghput rates by way of radio
comuni cation systens shall |ikely becone possible and conmunication
services necessitating data togb .cated at such hi gher data

t hr oughput rates shall correspoftragry eV BN abl e.  [0003] Vari ous

cel lul ar comuni qabe2PetibEhBR of ﬁqlaﬁatdoﬁﬁﬁtﬂﬂcdtﬁn%?ﬂérﬁﬁmdrﬂetmvustdaﬁﬁéﬁ inous
operating specifications, are exenplary of radi o comunication systens

that are capemisofdr throrshnw sanabiliiy.dapait due i thh sigatficaneerafghabroughiptis.  For
t t
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net wor ks pr ashieudieitiofS&Sices, 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.

[0003] Various cellular communication systems, constructed in conformity
with various operating specifications, are exemplary of radio communication systems
that are capable of communicating data at high data throughput rates. For instance,
GSM (Global System for Mobile communications) cellular communication systems
have been developed and wtdely deployed. Many GSM networks provide for GPRS

{General Packet Radio Service) that permits communication of data at relatively high




(CGeneral Packet Radio Service) that permts comuni cation of data at
relatively high 2 data rates. An extension to GPRS, referred to as EDGE
(Enhanced Data for GSM Evolution), is presently undergoi ng depl oynent.
EDGE- capabl e conmmmuni cation systens provide for comuni cation of data at
data throughput rates that are significantly higher than those achievable
in GSM GPRS-only conmuni cation systens. In spite of the inproved

comuni cation capabilities of an EDCGE-capable system there is a
continuing need yet further to increase the achi evable data throughput
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Control (RLC) layer, is typically communicated as a series data RLC data blocks,

each RLC data block including a header part and a payload part. Due to various
requirements, even though frames and time slots are defined upon each of the multiple
carriers that are available for use to communicate blocks of data, 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. Because, conventionally, communication resource
allocations are made upon only a single radio carrier or mobile allocation index offset,
there presently is no mechanism by which to 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.




3 Brief Description of the Drawi ngs [0006] Figure 1 illustrates a
functional block diagramof an exenplary conmunication systemthat
i ncl udes an enbodi nent of the present invention as a portion thereof.

[0007] Figure 2 illustrates a pictorial representation of exenplary
operation of an enbodiment of the presegt invention that forns part of the
communi cation system shown in Figure 1. [0008] Figure 3 illustrates a
representation of an exenplary RLC block formed pursuant to operation of
an enbodi ment of the present |nvent|on [0009] Figure 4 illustrates a

met hod flow diagramlisting A ; ‘ Dy L'lf an enbodi ment of the
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(00107 The present 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.

[0011] Through operation of an embodiment of the present invention, the
header part of an RLC (Radio Link Control) data block is selectably populated with
values that provide 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.

[0012] The communication resources are allocated across a plurality of radio
carriers, and an assignment bit map is formed 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, and the matrix representation is formed of

matrix elements positioned in rows and columns, each matrix element identifying, for




on different ones of the radio carriers, and the matri x representation is
formed of nmatrix elenents positioned in rows and colums, each matrix

el enent identifying, for 4 a single tinme slot and carrier or index offset
conbi nati on, whether resources are allocated. The val ues of each matrix

el enent of the matrix representation is gsed to forma bit map that

popul ates a field of the tenporary flow set identifier. [0013] The bit map
popul ates a header extension field of an RLC block that is conmuni cated
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provided that, responsive to an indication of a matrix representation of the

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.

[0015] In another aspect of the present invention, a message generator
receives the assignment bit map representative of the communication resource
allocation and selectably includes the values of the bit map that is generated by the bit
map constructor. Values of the bit map populate an extension field of the header part
of an RLC block. By populating the field of the RLC block with such values, the
header part of the RLC block forms a notification message that is capable of
providing notification of the communication resource allocation made to
communicate data.

[0016] In another aspect of the present invention, the resource allocations are
dynamically made at selected intervals. Successive RLC blocks have header

extensions populated with updated assignment bit maps that form reallocation




provi ding notification of the comruni cation resource allocation nade to
comuni cate data. [0016] In another aspect of the present invention, the
resource allocations are dynamcally made at selected intervals.
Successi ve RLC bl ocks have header extensions popul ated with updated
assignnment bit maps that formreallocatign 5 nessages that reallocate
earlier allocations of communication resources. Wien the bit mp
constructor receives an updated, or other subsequent, indication of
resource allocation, the bit map constructor forns an updated bit nap
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of the recelved bl ock and the values of the assignment bit nap contained
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map contained therein and representative of the communication resource allocation.

Values of the bit map are 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.

[0018] The message 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.
Or, the resource allocation is defined to pertain to a selected number, e.g., four, blocks
of subsequently communicated data. Alternately, the duration period is, e.g., time-
based, represented in terms of a frame duration length.

[0019] 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).




O, the resource allocation is defined to pertain to a sel ected nunber,
e.qg., four, blocks of subsequently communicated data. Alternately, the
duration period is, e.g., time- based, represented in ternms of a frane
duration length. [0019] In one inplenentation, the resource allocation is
made at a network part of an EDGE-capablge radi o data conmunication system
for the communi cation of EDGE data by the network part to a nobile station
or, inamulticast, to a group of nobile stations. The conmuni cation
resources are allocated across a plurality of radio carriers, identified,
e.g., in terns of[OR3%) Beimiegaheasisr prigrsionthatiatlydesaditnpp rgpreseigtivg ofgy
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The generator is configured to generate an RLC message block that includes a header
extension field populated with values of the bit map. The message is for
communication to provide the notification of the communication resource allocation
pursuant to the communication of the data.

[0022] 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 message delivered to the communication station. The
message 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.

[0023] 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



a communi cation schenme that provides for nobile allocation index offset. A
detector is configured to detect a nessage delivered to the comrunication
station. The nessage includes a bit map representative of a communication
resource allocation. A controller is adapted to receive an indication of
detection nade by the detector. The congroller is configured to control
operation of the communication station responsive to detections nade by
the detector. [0023] Wth these and other aspects in mnd, reference is
first made to Figure 1 that illustrates a communication _system_ shown
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communi cation system 10°is a nulti-user conmmunication system_ of which a
set of communi cat[P82d]sthetdoomeuniessiomspistemtliOona srudii-user commupicatiop gyl cat i on
station 14, .5ho len Figure.l. The connuni.cation. st at, 12 is
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t he comuni cation stations 1 I'S capa dgenerating an
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eration shall. be descrjbed with respect t 0 nicatjon qQf data.in a
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as a mobile station 14. Either of the communication 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 datain 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.

{0025} 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.

[0026] 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




down-link direction, that is, fromthe network station to the nobile
station. Operation in an uplink direction, i.e., fromthe nobile station
to the network station is analogously carried out. [0025] A conmunicati on
station 14' is also shown in Figure 1. The comunication station 14
represents another nobile station that ig capable of comunicating EDGE
data with the network station 12. Separate point-to-point comunication
sessions as well as multicast conmunications in which, e.g., data is
comuni cated by the network station to both the nobile stations 14 and 14
are provi detht of ﬁm}otsxnﬁng@mnuhﬁrqnsmﬁsshmlratesﬁwwqb(smdr fintelséot EDBE@HIRS/ GSM
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avai |l abl e pegvaﬁg@grﬁerﬁfgﬂém] In actual practice, however, allocation of all,
or many, of the tinme slots per frane on a single carrier is unachievable.
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EDGE/GPRS/GSM system require that a mobile station make various measurements
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.

[0029] 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.
[0030] Contiguous time slots, or at least other additional time slots, are

sometimes available on other radio carriers. By permitting the allocation of time slots




cells adjacent to the cell in which the nobile station is positioned. The
operating specifications TS 45.008 [5] and TS 45.002 [2], Annex B specify
and define certain of the neasurenents. Tine slots are also required to be
all ocated to performother data and traffic services. Conpetition for the
communi cation resources limts the avaifability of tinme slots,
particularly contiguous tinme slots that are available to be allocated to
ef fectuate a comuni cation service. [0029] For exanple, if there is a sixty
percent probability of availability of a single time slot for assignnent,
the stati stiaggss apgﬁaﬁy of ragimearderg Terghe cofubwsicationofsdain ursusit 1 aipge e
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to 1.68 percent. Even if limtations, due to the need of a nggile tation
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functional | Yoaf 8RURSM&Fadréhs several physical entities. The elements shown to form

portions of the network 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.

[0032] 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 pursuaﬂt 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.

[0033] 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.




Figure 1, formed of functional elenents that are inplenentable in any
desired manner. Additionally, the functions perfornmed by the various
functional elements need not necessarily be positioned together at a
common physical entity but, instead, can be distributed across several
physical entities. The el enments shown tg_forn1 portions of the network
station 12, e.g., need not be positioned at a single physical entity but
rat her can be distributed across several physical entities, such as, for

i nstance, across a base station controller and a base transcei ver station
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circuitry.

[0036] 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.

[0037] 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




performs various functions and, in the exenplary inplenmentation, is
enbodi ed at a radio resource managenent |ogical |ayer. [0035] The | ogic
el enent is here shown to include an analyzer 54, a resource allocator 56,
a bit map constructor 60, and a tenporary flow set identifier generator

62. The functions perforned by the parts;jof the logic element 42 are
carried out in any desired manner, such as, for exanple, by algorithns
execut abl e by processing circuitry. [0036] The anal yzer 54 receives
indications of the data that is to be conmmunicated by the network station
to a nobi | e aipeatioos capubemads isdepguleniomennedoess faatorSemi%slmgcth@ caabdidieyi ce
during a co I cat essl.on. | Ca VI h |
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representative of, the matrix representation of the allocated communication resources.
And, once constructed, the assignment bit map is provided to an RLC (Radio Link
Control) header part message generator 62. The message generator 62 operates to
generate at least portions of the RLC header part to include a header extension that
includes the assignment bit map constructed by the bit map constructor. The header
part generated by the message generator is used to form the header part of an RLC
block that is communicated by the network station 12. The header part is combined
with a payload part containing payload data provided by the baseband element. The
RLC block formation is performed at any of the functional elements, such as the
baseband element, the logic element, or the RF element of the network station.

[0040] In the exemplary implementation, the header part generated by the
message generator 62 generates a radio link control protocol header that is formatted
in conformity with the format provided for an RLC header set forth in the
aforementioned operating specification. The header part includes a value inserted in a
length indicator of the header part to indicate whether a header extension is included
as a part of the RL.C block. If the RLC block is to include the assignment bit map,

then the length indicator is populated with a value to indicate that the block includes




[ 0038] The resource allocator 56 generates, or causes to be generated,
control nessages that are provided to the radi o protocol stack, the
baseband el enent, and the RF elenent to control their operation responsive
to the allocation of resources nmade by the allocator. [0039] An indication
of the allocated resources is provided tyg a matrix representer 58. The
matri x representer operates to represent the resources allocated for the
comuni cation of the data in matrix form And, the matri x representation,
once forned, is provided to the bit map constructor 60. The bit map
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i's forned, taﬁ?eaglaﬁlﬂctionally, to the radio protocol stack, here indicated by way of the lines 86
and 88, to the baseband element 92, and to the RF transceiver front ends of the RF
element by way of the lines 94.

[0045] The detector 82 operates to detect the RLC block, or at least portions
of its header part, that is communicated to, and delivered at, the mobile station. The
detector operates to detect the value populating the length indicator field of the header
part. And, if the value populating the length indicator is of a value indicating that the
block includes a header extension, the detector further detects the values populating
the header extension. The values populating the header extension are values of the bit
assignment map that identifies the communication resources to be allocated for the
communication of the data. Thereby, through detection of the values of the header
extension, the mobile station is notified 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 block that is subsequently communicated. In one implementation, the

allocated resources remain allocated for an entire block period, i.e., four TDMA

frames. The controller controls operation, for instance, of various elements of the




bl ock is provided to the RF elenent to be conmuni cated therefrom over the
radio air interface defined between the network station and the nobile
station. [0042] The el enents of the nobile station shown in the figure form
its receive chain portion. The receive chain portion operates anal ogous

to, but reverse to that of, the corresagndlng parts of the transmt chain
portion of the network station. [0043] the nobile station 14 is shown
to include an antenna transducer 64, an RF el enment 66, a baseband el enment
68, and a radi o protocol stack 74. The RF elenent includes a plurality of
transcei ver mhelgletstasioddo Zasupd that ﬁtiefeiemmargnpqahiﬁ at fhe prapeatimeeionsedvdrei ng

operable at different carrier fre 0044] The nobile station
i ncludes a ?fl‘r’ft SR Eca{eg&]mnﬂbquﬁn %rfol logic elenment 78, also of
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allocations of communication resources and other exemplary implementations, other

types of matrix manipulations are performed to change the form or size of the matrix.
Time slots and RF channel redundancies are removed in the exemplary example.

[0048] Indications of the matrix representation are provided, here indicated by
way of the arrow 116, to the bit map constructor 60 (shown in Figure 1) that operates
to construct a bit map 118. The values of the bit map correspond to the values of the
matrix representation 114. If the bit map is formed without using the matrix
manipulation, that is, formed responsive to the matrix representation 112, the values
of the bit map would, instead, correspond to the values of the larger matrix
representation 112,

[0049] Thereafter, and as indicated by the arrow 122, the bit map is provided
to the RLC header part message generator 62 {(shown in Figure 1). The header part
message generator generates an RLC header part 126, here to include a length
indication field 128 and, selectably, a header extension field 132. The length
identification field is populated with a value to indicate whether the header extension

field is formed. For instance, when the field 128 is populated with a logical “1”
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nobile station to ensure that the el enments are operable at the proper tines
to receive the data conmuni cated upon the different carriers. [0046]
Figure 2 illustrates a representation, shown generally at 98, that
pictorially shows exenplary operation of the nulti-carrier radio resource
control logic elenent 42 that forns a pgrtion of the comunication system
10 shown in Figure 1. An exenplary resource allocation is shown at the

| eft-nmost side part (as shown) of the representation 98. A single TDVA
franme is shown across a plurality of RF carriers 104, designated as RF
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ot her typeshpdtidiBifihecdAhibtRin reftrdy ﬁlo@@c'icfn%&ﬁﬂieh%y%@é@%n}d%ﬁt ipr m or

size of the matrix. Tinme slots and RF channel _redundanm es are renoved in
t he exenpl armaresantginesl infthohgilen exdénsiom io fior aofet pdrvdirags, Axubsspuant Evrat i on are

provi ded, h indicated. b of the arrow 116, to the bit map
constructor @'%‘s&%%ﬁs’iaﬁnﬁeg?}@%ﬂqdhg{Otﬁﬁre?egto 5 to construct a bit map
118. The val ues qhosd1eRdillbedtRRA of e @AM cAtRntrBRurRk BaBinddd dutgfor Mat ri X
representation 114. If the bit map is forned wi thout using the matrix

mani pul at i ornsteneg; by sendings ateglected priggialsean BLCOHHodkontainipg pheadent at i on 112,
e vl e Skl B ERIRA G e efigRoT 0, e values o L
the arrow 122, tHe0Hi]tFigwe 3iilugiratesi KiepresémationefiZh @ ll@date blook) Hererinmag e
Gener at os arft i BESHEN ot thotita RBRk i ienelagte s & BrgeIve o AdPEHEicon
field 128 angucSRHRCHAR bof thd AR InB&AEHd10T53-20hd 1324 indiBfed GG

assignment bit map forms the first datum in the block, here indicated by the row 152-

4 through row 152-11. The bit map here is formed of eight octets. And, the row 152-

12 forms a payload octet of the payload portion of the data block.

[0052] Figure 4 illustrates a method flow diagram 153 listing the method of
operation of an embodiment of the present invention. The method generates
notification of a communication resource allocation allocable across a group of radio
carriers.

[0053] First, and as indicated by the block 154, a first assignment bit map is
selectably constructed responsive to a matrix representation of a communication
resource allocation.

[0054] Then, and as indicated by the block 156, a message is generated that is
formed of a first portion and a second portion. The first portion includes an indication
whether the message includes a communication resource assignment and the second
potrtion selectably includes the first assignment bit map.

[0055] Thereby, through the use of a header extension in an RLC block, and

populating the header extension with an assignment bit map representative of




identification field is populated with a value to indicate whether the
header extension field is fornmed. For instance, when the field 128 is
popul ated with a logical "1" 14 value, a header extension field is

i ncl uded, and the header extension field is populated wth the val ues of
the assignnment bit map. And, e.g., if thglength indication field is
popul ated with a | ogical "0" value, then a header extension field is not

i ncluded. The figure also shows fields 134 and 136, representative of
addi tional information selectably included, identifying starting tinge
indicia, ei tREMERAtOBiresogreciaipration: a manger byuwlieh trndtifan escsivingsigionatyel v.
And, a payl header and payl oad parts

t oget her f oﬁﬁ?awgﬁo Sg#{:lé %ﬁ%?ﬁmwﬂt@%‘ent ation, the duration of the
comuni cati on reqJO0SaieTiad previais duscrifstesnis Iaf'el cﬁqaréf;trrédlexaaqﬂegoﬂmimelheﬁmgrrap
contai ned in the header gaten5|on is for a set, period bﬁFquent

four TDMVA fihejpvention, apd,fescependithemwperpfipn %lpulémépe‘:ﬁéﬁan%be 13166@15)11’
Real | ocati o r st ance,
by sendt ng. Rt TERHIHCR U BHERER is Befifidtyifio MtfowidpLlaimd

extension including updated or new bit map a55|gnnents. [0051 ] Figure 3
illustrates a representation of an RLC data bl ock, here shown at 148. Each
row 152 of the data bl ock includes eight bits. A presence of a non-zero
value in the final bit of the length indicator field 152-2 and 152-3
indicates that an assignnent bit map fornms the first datumin the bl ock
here indicated by the row 152- 4 through row 152-11. The bit map here is
formed of eight octets. And, the row 152- 12 fornms a payl oad octet of the
payl oad portion of the data bl ock. [0052] Figure 4 illustrates a nethod
flow diagram 153 |listing the nethod of operation of an enbodi nent of the
present invention. The nmethod generates notification of a conmunication
resource allocation allocable across a group of radio carriers. [0053]
First, and as indicated by the block 154, a first assignnent bit map is
sel ectably constructed responsive to a matrix representation of a

communi cation resource allocation. [0054] Then, and as indicated by the
bl ock 156, a message is generated that is




formed of a first portion and a second portion. The first portion includes
an indication whether the nessage includes a comunication resource
assignment and the second portion selectably includes the first assignnent
bit map. [0055] Thereby, through the use of a header extension in an RLC
bl ock, and popul ating the header extensjgpn with an assignnment bit map
representative of 15 conmunication resource allocation, a manner by which
to notify a receiving station of the comunication resource allocation is
provi ded. [0056£.Thq previ ous descriptions are of preferred exanples for

i mpl ement i ngWhahis claimedtision, and the scope of the invention shoul d not
necessarily be limted by this description. The scope of the present
invention is defined by the following clains. 16 Wat is clained is: 1. A
multi-carrier radi.o resauultiecaedertradib résogree cohtesidogic elemeat foetwwetworkdevi ce

(12) that operat pursuant to conmuni cation of hjgh-speed datg.in a high-
speed data r@H}CS?i@ﬁHﬁrﬂPE’é‘ﬁSd’r‘Fsélé?VPGenﬁnﬁméﬂﬁ"f‘%OE%‘%Q’ﬁﬂ&@éj@%‘Har Sur ces ar e

al | ocat ed acy,e8PdAa Rldiy &lrhinniRhtidivervi@0inQy Lit IS G4 tEMEYNicalf febfhdesaRd tine
slots, said "control logic elenent (42) characterized by: a bit ma

p
const ruct or alleeitedaapsserplimlityeeiR K.gadindiegaencyncafierakhd taeistts, ofid t he
conmuni cati on our ces for co i cation of the high-speed data, said
bit map concé’fligr g]rce? rH%g@ﬁ_T“'?‘ff_lf,'[?tg’([:{_TZTQE%]I)]DYConstruct a first assignnment bit
map (118) responsive 4it idf comEucRit (60) adhpttd® RbdipcaticafloPbf dlldRation of
communi cati on resources; a nessage generator (62) adagéﬁd to receive the

first assigrihepempupicatigipresqureys mads fgr perssapisatipedithe bigh(speyd dashsaigbited t o
t C ' ' i | at ed
STh vl ues "B pJIBRRAIE 6B CGHfieuiA UnrE ARG SULEIAY BRALT1 fRDPLL S O

resour ce conesminsiveg theghdicamivh of 4t allbkattdred fithd contdhaniehtion lesourtds; message

bl ock generated by said nessage generatoy conprises a _header partpart of
whi ch the header ext erfsiE¥28$ STty (L) adapted s mseivg therfifst asmignmepthit  or

radi o 1 esoungs, 685 ok haBl ShETRAY6H ookl f slBERSLTRED MBI HSSA0S

bl ock gener at by“'s nessage gener ator conpri ses
having a header extension field populated with values of the first assignment bit map.

2. The multi-carrier radio resource control logic element (42) of claim 1
wherein the RLC message block generated by said message generator comprises a -
header partpart of which the header extension field forms a portion.

3. The multi-carrier radio resource control logic element of claim 2
wherein the RLC message block generated by said message generator {62) comprises
a RLC (Radio Link Control) layer message.

4. The multi-carrier radio resource control logic element (42) of claim 2
wherein the RLC message block generated by said message generator (62) comprises
a RLC (Radio Link Control) data block.

5. The multi-carrier radio resource control logic element (42) of claim 2
wherein the RLC message block generated by said message generator (62) further

comprises a payload, the payload including data for communication.

6. The multi-carrier radio resource control logic element (42) of claim 5

wherein the RLC message block generated by said message generator(62) further




a RLC (Radio Link Control) layer nessage. 4. The multi-carrier radio
resource control logic elenment (42) of claim2 wherein the RLC nessage

bl ock generated by said nmessage generator (62) conprises a RLC (Radio Link
Control) data block. 5. The nulti-carrier radio resource control |ogic

el ement (42) of claim?2 wherein the RLGyressage bl ock generated by said
nmessage generator (62) further conprises a payload, the payl oad incl uding
data for communication. 6. The multi-carrier radio resource control |ogic
el ement (42) of claim5 wherein the RLC nessage bl ock generated by said
nmessage gend¥exidesagdndicafiqnyghenrthe RLGopesfage bleck pomprases 8ie hvadsy exfsasippC
nmessage bl oggonprises the header extension field. 7. The multi-carrier
radi o resource control logic elenment (42) of claim2 wherein the header
extension field of the RLC nessage bl ock conprises part of a Radio Link

Control, RLC, header : e nmulti-carrier rad| resource | ogi c
el-enent (42) of ckai m&e‘ﬂ)ﬂgr@mﬁf 10 FgSEUITE SERIFO f%&l@ﬁl@meph@ﬁh&éé

| ndi cati on Qfpeid Aleifealitt dxAAHAIRINOEBRLC hBRabER) Q%c&&%&@%ﬁ@ofée' dis
popul ated with the avlues of the |rst assi gnnment

mul ti - carri dtadiabink CaswolRIC,deaderol | ogic el ement (42) of claim1 further
conprising a detector adapted to receive an indication of a comunication-
station communication capability and wherein the indication of the

al l ocation of the, confRhEALdaBierTREO¥WEDRebntlilEHc SRINDIAL) HBRaim 7 _
constructor is adapted to receive, is of values determ ned responsive, in

part, tot hewlt,f'@mmﬁ RbCihendes farthes inclustemaniindication of & aplab 9 indicaterghetimme
lti- vvh
L Gor ! e APPSR 0 SORREMed 8% B BHE D P R Eh R o

conprises a nobile station classmark. 11. The multi-carrier rad| 0 resource
control logic elenent (42) of claim1 wherein the val uesHP |%’[I ng the
header extension %i el lwrmwecame@rﬁ@gé%?gewswa@w logip glemien 4353 ok ssage

generat or  defifGSofpRERt Rictr aliifted RMMUALE M ii@Ration of a communication-

station communication capability and wherein the indication of the allocation of the

communication resources of which said bit map constructor is adapted to receive, is of
values determined responsive, in part, to the communication-station communication

capability.

10.  The multi-carrier radio resource control logic element (42) of claim 9
wherein the indication of the communication-station communication capability

comprises a mobile station classmark.

11.  The multi-carrier radio resource control logic element (42) of claim 1
wherein the values populating the header extension field of the RLC message block
generated by said message generator defines allocation of the communication

resources for a selected time period.

12 The multi-carrier radio resource control logic element (42) of claim 11

wherein the selected time period comprises a subsequent block period.

13. A multi-carrier radio resource control logic element (78) for a mobile

station (14) that operates pursuant to communication of high-speed data in a high-




resources for a selected tine period. 12. The multi-carrier radi o resource
control logic elenent (42) of claim1l wherein the selected tinme period
conprises a subsequent bl ock period. 13. A nulti-carrier radio resource
control logic element (78) for a nobile station (14) that operates
pursuant to commrunication of high-speed ata in a high 18 speed data radio
communi cation service in which comunication resources are allocated
across a plurality of RF, radio frequency, carriers, said control |ogic

el ement characierized by: a .detector. (82), .configured.to detect an RLC
nmessage bl oc?l?e?‘jjte‘ﬁ% E’d‘x%’b"“u‘i“ﬁ%tl%f‘fl‘ée e %W@H@Cﬁt@fﬁﬁgﬁﬁéfﬂm ock

fornmed of a Hilobsibd BRbs OPlutalify) SR NGadip ﬁéqﬁ@ﬂc??éajéﬁ&s,%faid’%%ﬁgﬂ'bgfc%nﬁ@ﬁSage

i ncl udes a conmmuni cation resource assignment”an of a second portion
form ng a hehaweteagedbigi on field populated with values including a first

assignnment bit map; and 0 ol | er dapt Q recejyve .1 ndj cation
of -det ecti on made by as%??%?%gg% c?oélﬁgm(fgﬁ%i d%S%tanﬂréFleﬁ%‘ﬁ? }’](j’ﬁlf ggl‘f%gdct(? ntrol
oper ati on ofthé hebi®kalién, THART.OANesk ARMIGK fofnédPot 18rsf pérfibn afchidp@Nt bi t

map, if the RLC nmessage bl ock detected by said detector is fornmed of the

second port ilﬁ‘ﬂici‘tm of vhsther the megsage inskidemeommpicatingyesopce appignment and
mul ti-carri le.arsEanﬁ go?ﬁcﬁfjfo?ﬁin Oﬂéaﬁl:r éx?egfsﬁpﬁf?ﬁ tulz’{tgc{3 avitﬁfval%l safn@élé%\gi gur ed

further conprising conmuni cati on capabi I'cra generator

to gener at ex fimseassignmenebicmapumdcat i on capability indicia, the nmessage
detected by said detector of values responsive, in part, to. an earlier
gener at ed conmuni cat i Gh*° aﬁgkﬁgf% %‘@PFeﬂd? ggcgive an indicghioniod deteqtiom mads by

generating naid Je&firl Qi %nt%ll@?&d‘iﬁfr%lﬁreﬁttétchﬁfbltoggﬁagoﬁ)BP{h@ ilRYfHHANT 1O

conmmuni cation of hi gh- speed data 1m a high-spe ata radio comunication
servi ce i n vh$ponsive tmibn ificsttasognmerd bitrogs ifthe RA et gablotk deteatahipsiid at i on

compri oi ng. 1rEsnes EPBA S bk SeheiRtien houins e Rt FrtetiaelPlfvEnt bit map
representative of allocation of the comunication resources;
14.  The multi-carrier radio resource control logic element (78) of claim 13
further comprising a communication capability indicia generator configured to
generate one or more communication capability indicia, the message detected by said
detector of values responsive, in part, to an earlier generated communication

capability indicia.

15. A method (153) for generating notification at a network station that
operates pursuant to communication of high-speed data in a high-speed data radio
communication service in which communication resources are allocated of a
communication resource across a group of radio carriers and time slots, said method
comprising the operations of:

constructing (154) a first assignment bit map representative of
allocation of the communication resources;

generating (156) an RLC message block formed of a first portion
including an indication whether the message includes a communication resource
assignment and , if so, a second portion including the values of the first assignment bit

map.

16.  The method (153) of claim 15 further comprising the operations of:




generating (156) an RLC nessage bl ock forned of a first portion including
an indication whether the nessage includes a comruni cation resource
assignment and , if so, a second portion including the values of the first
assignment bit nmap. 16. The nmethod (153) of claim 15 further conprising
the operations of: 19 sending the RLC ngssage bl ock generated during said
operation of generating to a renote station; and detecting the RLC nessage
bl ock, once delivered to the renpte station. 17. The nmethod (153) of claim
16 further conprising the operation of controlling operation of the renote
station responsive to SepdingHaRisC gressags bleaksgenergieddyring paid Bperatigihofvhen

i ncluded in Lon. of the RLC nessage bl ock. 18. The net hod
(153) of cl e%%fgﬁgwﬁeggt%%tr%?@gp%g the initial operation of receiving a

conmmuni cati on stati on depéibg et BLEC noissige bioult, wherdelivertde the kot statiof  t he
conmmruni cation resources of which the first assignnment bit map is
- representative is, in part, responsive to the comrunication station

capabi lity indicigy, 19naeTr§ahH@hf3@% diai 19hrme9k¢m%$siagﬁ%% BralifigofLC
nmessage bl ock generate uring said operation o enerati hg conprises a
Radi 0 Li nk Gontrolding oReiGtion dfitha rivhotelstatian desphiesies to thérealfésrafthepfinst i on and t he

second portion form.a header part. of .the C data 0. 20. T t hod
(153) of "ol dRvEraehiarBrn he FEbsHin e pogiprueREC Misstindk
extension of the RLC data bl ock. '
18.  The method (153) of claim 15 further comprising the initial operation
~ of receiving a communication station capability indicia and wherein the allocation of

the communication resources of which the first assignment bit map is representative

1s, in part, responsive to the communication station capability indicia.

19.  The method (153) of claim 15 wherein the RLC message block
generated during said operation of generating comprises a Radio Link Control, RLC,
data block, and wherein the first portion and the second portion form a header part of
the RLC data block.

20.  The method (153) of claim 19 wherein the second portion comprises a

header part extension of the RLC data block.




