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(57) Abrege(suite)/Abstract(continued):

station. The method Includes identifying a list of temporary resource request identifiers associated with the target base station for
use by one or more wireless communication devices, wherein the list includes a subset of one or more part time temporary
resource request identifiers whose respective assignment to a corresponding grouping of one or more source base stations at a
particular time Is rotated between more than one of the plurality of corresponding groupings of one or more source base stations.
The present invention further provides for allocating a temporary resource request identifier to a wireless communication device for
accessing a target base station, where a corresponding one of the temporary resource request identifiers Is allocated to a particular
wireless communication devices, where the temporary resource request identifier includes a limitation of usage corresponding to
particular communication time intervals during which the temporary resource request identifier can be used with the target base
station.
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A METHOD FOR ALLOCATING A TEMPORARY RESOURCE REQUEST
IDENTIFIER FOR ACCESSING A TARGET BASE STATION

FIELD OF THE INVENTION
The present invention relates generally to the assignment of resources for
accessing a target base station. More particularly, the present invention relates to the
allocation of a temporary resource request identifier in connection with accessing a

target base station of a cellular wireless communication network.

BACKGROUND OF THE INVENTION

The 1nitiation of access by a wireless communication device of a target base
station of a cellular communication network can arise under at least a couple of
different circumstances. At least a couple of examples of circumstances under which
initiation of access occurs include instances in which a wireless communication
device 1s powering up after having been 1nitially switched on from an off condition, a
wireless communication device 18 1nitiating a call to another wireless communication
device, and/or the wireless communication device 1s transitioning from one location,
such as a cell, supported by a first base station to another location, supported by a
different base station. In at least some 1nstances, the initial communication with the
network infrastructure (1.¢. cellular base station), 1s facilitated through the use of a
temporary resource request identifier, which 1s used to temporarily distinguish one
wireless communication device from another wireless communication device, until
the wireless communication device 1s 1dentified, and correspondingly communication
resources are allocated and/or are assigned to the wireless communication device by
the cellular wireless communication infrastructure for accessing a target base station.

In some 1nstances, the wireless communication device will be 1n the middle of
a call, when a need to obtain communication resources from a new target base station
1s 1dentified. In such an instance, a wireless communication device may be
transitioning away from one cell and toward another cell. In turn, the communication
connection with a base station supporting the communication connection in the first
cell may become more difficult to maintain, where the wireless communication

device’s current position may better support continued communication through
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another (1.c. target) base station that supports communication in another cell.
Depending upon the rate at which a wireless communication device may be moving
away from the first cell, and correspondingly the rate at which the current
communication connection through the first cell 1s degenerating, there may be a time
critical aspect for processing a handoft of the current call connection from a first base
station 1n a first cell to a target base station 1n another cell, and for correspondingly
processing a request for resources from the target base station for supporting
continued communication of the already established call connection.

There are generally a finite number of temporary identifiers, that are used to
support the various types of request for resources, that are associated with any
particular target base station from which resources can be requested, which must
support potentially multiple simultancous and/or nearly simultancous requests from
multiple wireless communication devices. At least one example of a temporary
resource request 1dentifier, which serves to temporarily 1dentify a particular wireless
communication device relative to a target base station includes a random access
channel (RACH) preamble, which 1s used to request access 1n at least some cellular
wireless communication systems.

In some 1nstances, a subset of the available temporary resource request
identifiers may be set aside for at least some of the different types of circumstances
under which a resource request might be made of a target base station. For example,
at least some of the temporary resource request identifiers may be reserved for
facilitating a handover of an on-going and/or an already established call from a source
base station to a target base station. In some instances, a particular temporary
resource request 1dentifier will be assigned to the wireless communication device. In
other instances, the particular temporary resource request 1dentifier that 1s used might
be randomly selected by the wireless communication device from a corresponding list
of temporary resource request identifiers associated with the particular type of
request.

When multiple wireless communication devices attempt to simultancously
make use of the same temporary resource request identifier, there can sometimes be a
conflict, which can preclude one or more of the wireless communication devices,

which are attempting to use the same temporary resource request identifier, from
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being able to successfully complete the request for resources. This can be particularly
problematic when the need for obtaining communication resources with a particular
target base station might be time critical, such as when requesting a handover during
an existing call connection when the existing communication connection via a source
base station, which supports the call, 1s about to fall below the threshold necessary for
maintaining the call connection. When one or more wireless communication devices
arc unable to successfully complete the request for resources 1n any particular time
period, 1t 18 generally necessary for a subsequent request to be attempted.

When the particular temporary resource request identifier to be used to access
a particular target base station 1s selected (randomly, arbitrarily and/or following a
particular predefined pattern, etc.) by the wireless communication device, there 1s
always the possibility that more than one wireless communication device will
independently select the same temporary resource request identifier to be used. The
likelihood of the same temporary resource request identifier being selected for use 18
generally dependent upon the number of wireless communication devices making a
selection and the number of available temporary resource request 1dentifiers to select
between.

As noted above, the particular temporary resource request 1dentifier used by a
particular wireless communication device could be assigned. When the temporary
resource request identifier to be used by the wireless communication device 18
assigned, as opposed to being randomly selected, the likelithood of a conflict can be
more closely managed, at least between the particular temporary resource request
identifiers that are assigned by the same entity. However sometimes the particular
wireless communication devices, which are attempting to request resources from a
particular target base station might originate from multiple different source base
station which border the arca associated with the target base station from a different
direction. In such an instance, the common entity which might be able to assign a
temporary resource request identifier for all possible wireless communication devices
coming from different surrounding source base stations might be several
communication steps removed. In such an instance, the latency associated with
making the request for a temporary resource request identifier, receiving an assigned

temporary resource request identifier, and making use of the same, might preclude the
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same temporary resource request identifier from being further assigned for some
duration, such as, until the same previously assigned i1dentifier 1s detected as having
been used or a corresponding time out period has elapsed, which in turn might limit
the rate at which assignment requests using a finite number of temporary resource
request i1dentifiers can be supported. In some instances, reserving a temporary
resource request identifier for a particular planned request for the entire period of time
necessary to communicate the assigned identifier until the time that the assigned
1identifier 1s used may be impractical.

Correspondingly, a method which provides for a more effectively assignment
and/or selection criteria for allocating one of a plurality of temporary resource request
identifiers for use by a wireless communication device 1n accessing a target base

station would be beneticial.

SUMMARY OF THE INVENTION

The present invention provides for a method for allocating by a plurality of
source base stations of a cellular wireless communication support infrastructure a
temporary resource request identifier to a wireless communication device for
accessing a target base station of the cellular wireless communication support
infrastructure. The method includes 1dentifying a list of temporary resource request
identifiers associated with the target base station for use by one or more wireless
communication devices requesting resources from the target base station, wherein the
list includes a subset of one or more part time temporary resource request identifiers
whose respective assignment to a corresponding grouping of one or more source base
stations at a particular time 18 rotated between more than one of the plurality of
corresponding groupings of one or more source base stations. The method then
provides for the detection of a desire by a particular wireless communication device
for resources from the target base station, while the particular wireless communication
device 1s communicating with a particular source base station. A temporary resource
request 1dentifier, which 1s currently associated with the corresponding grouping of
one or more source base stations including the particular source base station to the

particular wireless communication device 18 then allocated.
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In at least one embodiment, the list additionally includes a subset of one or
more full time temporary resource request identifiers that are respectively assigned to
one of a plurality of corresponding grouping of one or more source base stations.

The present mvention further provides a method for allocating by a plurality of
source base stations of a cellular wireless communication support infrastructure a
temporary resource request identifier to a wireless communication device for
accessing a target base station of the cellular wireless communication support
infrastructure. The method includes detecting a desire from one or more wireless
communication devices for resources from the target base station, while the one or
more wireless communication devices are communicating with a particular source
base station. A determination 1s then made regarding the length of time that each of
the wireless communication devices for which a desire for resources from the target
base station has been detected has been waiting for an allocation. Based upon the
length of time that each of the wireless communication devices for which a desire for
resources from the target base station has been detected has been waiting for an
allocation, one of one or more temporary resource identifiers 18 then assigned from a
list of temporary resource 1dentifiers 1dentified as being available for assignment by a
particular source base station to each of a number of the wireless communication
devices for which a desire for resources from the target base station has been detected
up to a number of wireless communication devices equal to the number of temporary
resource 1dentifiers 1 the list of temporary resource identifiers i1dentified as being
available for assignment by a particular source base station, in each of a plurality of
predefined communication intervals. If the number of the wireless communication
devices for which a desire for resources from the target base station has been detected
exceeds the number of temporary resource 1dentifiers in the list of temporary resource
identifiers 1dentified as being available for assignment by a particular source base
station, then holding over for assignment in a subsequent predefined communication
interval a number of wireless communication devices equal to the amount that the
number of the wireless communication devices for which a desire for resources from
the target base station has been detected exceeds the number of temporary resource
identifiers 1n the list of temporary resource 1dentifiers identified as being available for

assignment by a particular source base station, unless there are more wireless
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communication devices for which a desire for resources from the target base station
has been detected for which the length of time that each of the wireless
communication devices for which a desire for resources from the target base station
has been detected has been waiting for an allocation exceeds a maximum allowable
assignment delay. If so, respectively assigning each one of the one or more temporary
resource 1dentifiers from the list of temporary resource 1dentifiers to a corresponding
on¢ of the wireless communication devices for which a desire for resources from the
target base station has been detected for which the length of time that each of the
wireless communication devices for which a desire for resources from the target base
station has been detected has been waiting for an allocation exceeds a maximum
allowable assignment delay, and sequentially assigning a temporary resource request
identifier which 1s not assigned to the source base station until all wireless
communication devices for which a desire for resources from the target base station
has been detected for which the length of time that each of the wireless
communication devices for which a desire for resources from the target base station
has been detected has been waiting for an allocation exceeds a maximum allowable
assignment delay have been assigned a temporary resource 1dentifier.

The present invention still further provides a method for allocating a
temporary resource request identifier from a plurality of available temporary resource
request 1dentifiers to a wireless communication device for accessing a target base
station of the cellular wireless communication support infrastructure i one of a
plurality of communication time intervals. The method includes detecting a desire for
resources from the target base station for one or more wireless communication
devices. A corresponding one of the temporary resource request 1dentifiers 1s then
allocated to a particular one of the one or more wireless communication devices,
where at least some of the temporary resource request 1dentifiers include a limitation
of usage corresponding to particular communication time intervals during which the
temporary resource request identifier can be used with the target base station, where
the limitation of usage defines a subset of the plurality of communication time
intervals corresponding to less than all of the plurality of communication time
intervals during which the temporary resource request identifier can be used by the

particular one of the one or more wireless communication devices.
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In at least one embodiment, the same temporary resource request identifier 1s
allocated to multiple wireless communication devices, wherein the limitation of usage
for each of the multiple wireless communication devices corresponds to a different
subset of the plurality of communication time intervals.

These and other features, and advantages of this invention are evident from the
following description of one or more preferred embodiments of this invention, with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

The present invention will be described by way of exemplary embodiments,
but not limitations, illustrated in the accompanying drawings in which like references
denote similar elements, and in which:

FIG. 1 1s an exemplary topographical view of at least a portion of an
exemplary wireless communication system illustrating an environment within which
at least one embodiment of the present invention can operate;

FIG. 2 1s a further exemplary topographical view of a communication area and
a partial view of a plurality of neighboring communication areas, further illustrating
an environment within which at least one embodiment of the present invention can
operate;

FIG. 3 1s an information flow diagram of a method for requesting resources by
a mobile subscriber of a target base station as part of a handover;

FIG. 4 1s an exemplary arranged list of temporary resource request identifiers,
that can be allocated and/or assigned as part of requesting resources of a target base
station, 1n accordance with at least one embodiment of the present invention;

FIG. 5 1s a sequence of a plurality of predefined communication time intervals,
and an exemplary part time association with one or more source base station of at
lcast a couple of allocatable temporary resource request identifiers for use with a
target base station;

FIG. 6A and 6B arec an exemplary assignment of temporary resource request
1identifiers to a source base station or base station grouping for allocation to a wireless

communication device 1n a particular communication time interval for use 1n
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requesting resources from a target base station and an exemplary order of allocation
of the same;

FIG. 7 1s an exemplary frame referencing system for use in allocating
temporary resource request identifiers, in accordance with at least one exemplary
embodiment of the present invention;

FIG. 8 1s a flow diagram of a method for allocating by a plurality of source
base stations of a cellular wireless communication support infrastructure a temporary
resource request 1dentifier to a wireless communication device for accessing a target
base station of the cellular wireless communication support infrastructure, in
accordance with at least one embodiment of the present invention;

FIG. 9 1s a more detailed flow diagram of a method wherein the full time
temporary resource request identifiers and part time temporary resource request
identifiers are allocated, based wupon the length of time that the wireless
communication devices for which a desire for resources from the target base station
has been detected has been waiting for an allocation, in accordance with at least one
aspect of the present invention;

FIG. 10 1s a more detailed flow diagram of a method for allocating temporary
resource request 1identifiers, where all of the any full time temporary resource request
identifiers and any part time temporary resource request identifiers for a particular
source base station for a particular time period have already been allocated, 1n
accordance with at least one aspect of the present invention; and

FIG. 11 1s a flow diagram of a method for allocating by a target base station of
a cellular wireless communication support infrastructure a temporary resource request
identifier to a wireless communication device for accessing the target base station, 1n

accordance with at least one embodiment of the present invention.

DETAILED DESCRIPTION
As required, detailled embodiments of the present invention are disclosed
herein, however, 1t 1s to be understood that the disclosed embodiments are merely
exemplary of the mmvention, which can be embodied 1n various forms. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as

limiting, but merely serve as a basis for the claims and as a representative basis for
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teaching one skilled 1n the art to variously employ the present invention in virtually
any appropriately detailed structure. Further, the terms and phrases used herein are
not intended to be limiting, but rather, to provide an understandable description of the
invention.

FIG. 1 illustrates an exemplary topographical view of at least a portion of a
wireless communication system. The topographical view 100 includes a plurality of
cells 102 pictorially represented as overlapping circles. The circles are only rough
approximations of the footprint or area of coverage associated with each of a plurality
of cellular regions, where in reality the area of transmission 1s not so uniformly
defined. Each cell 1s typically served by one or more base stations (BS) 104, referred
to as a serving station, which may cach be associated with one or more base
transceiver stations that communicate with mobile subscriber (MS) 106, such as a
mobile wireless communication device, located and/or traveling 108 within the
corresponding cell 102.

Generally, the further a mobile subscriber 106 moves away from the serving
base station 104 the weaker the signal gets. Conversely, as a mobile station 106
moves toward another base station 104 the signal typically becomes stronger. As a
mobile subscriber 106 continues to move away from a serving base station 104 and
towards the base station 104 of a neighboring cell 102, at some point 1t will become
desirable to transfer control of the continued communication to the base station 104 of
the neighboring cell 102. The decision to transfer control 1s typically determined
based upon the relative strength of the signal received from the serving base station
and the base stations of ecach of the nearby cells 102. Consequently, wireless
communication devices operating in association with several over the air operating
standards monitor the relative strength of signals from both the serving cell and the
one or more nearby neighboring cells.

As a mobile station approaches a boundary region between two cells, some
over the air operating standards, which employ a soft handover, will begin to
concurrently monitor the signals from multiple cellular regions, and may route a
particular communication between each of the multiple cellular regions, until the
mobile station firmly establishes 1ts presence 1n one of the cellular regions. A soft

handover 1s commonly referred to as a make before break, where the communication
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channel 1s typically established with the new target cell prior to releasing the prior
serving cell and any of the other communication connections with any of the other
cellular regions during the soft handover. During this transition period, a mobile
station 106 may monitor signals or establish a concurrent communication channel
with up to six different cellular regions. In each instance, the communication with
cach new target base station 1s accommodated through a resource request with the
base station 1n the new targeted cellular region. In some 1nstances, the signal being
communicated from multiple cellular regions can be combined to enhance signal
reception.

In other instances a hard handover may be employed, where upon determining
that another base station associated with another region 1s better suited for
maintaining a communication connection with the mobile subscriber, the source base
station will instruct the mobile station to establish a connection with a new target base
station and will sometimes provide a temporary resource request identifier to use n
connection with establishing the connection with the new target base station. Upon
providing the information for establishing the new connection, the communication
with the source base station 1s severed, and support for any on-going continued
communication 1s suspended until a connection with the target base station 1s
established.

Arrow 108 1s intended to represent a possible exemplary movement of mobile
station 106 from an areca within the lower left hand cellular region into an area
corresponding to a region of overlap 110 for three different adjacent cellular regions.
While the mobile station 1s within this area, 1t 1s possible that the mobile station would
need to establish and could be maintaining a communication connection by receiving
112 the same communication from ecach of the three overlapping cells. This 1s
ogenerally the case when the mobile station 106 1s engaged m a communication
connection with the cellular network infrastructure, via a dedicated channel. In such
an 1nstance, the three overlapping cells may be identified as the active set of the
particular mobile station for the particular communication via the dedicated channel.

For a particular target cellular area and corresponding target base station, there
arc several adjacent or nearby cellular arecas with corresponding source base stations

from which a particular mobile subscriber might be transitioning. FIG. 2 illustrates a
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further exemplary topographical view of a communication area and a partial view of a
plurality of neighboring communication areas, further illustrating an environment
within which at least one embodiment of the present imnvention can operate. In the
embodiment illustrated in FIG. 2 a partial hexagonal pattern 200 has been 1llustrated,
which includes a target cellular region T, surrounded by six potential source cellular
regions S1 — S6. The six potential source cellular regions S1 — S6 may each need to
coordinate with the target cellular region T 1n assigning temporary resource request
identifiers for requesting access to communication resources of the target cellular
region via the corresponding target base station. The occurrence of such a request
generally coincides with the movement 202 of a mobile subscriber from one of the
source cellular regions S1 — S6 to the target cellular region T. Generally each of the
potential source cellular regions S1 — S6 represents a different group of one of more
source base stations.

While 1t 1s possible that the mobile station 1n some systems might randomly
select a temporary resource request i1dentifier from a list of available 1dentifiers, 1n
such an 1nstance 1t 1s possible that a second mobile station might select the same
identifier. Multiple mobile stations using the same 1dentifier at the same proximate
time create the potential for a conflict or contention that might limit the ability of one
or both of the mobile stations from being able to gain access to the requested
communication resources. Alternatively, one or more communication system entitics
could allocate a temporary resource request 1dentifier in a manner which 18 intended
to limit the possibilities for conflicts and/or contentions.

As previously 1dentified, a request for resources from a target base station,
associated with a target cellular region T can sometimes be associated with a decision
to handover control of an ongoing communication. FIG. 3 illustrates an information
flow diagram 300 of a method for requesting resources by a mobile subscriber of a
target base station as part of a handover.

Initially, as part of at least some of the communications 306 between a mobile
subscriber 302 and a base station that 1s 1nitially serving the mobile subscriber, such
as the source base station 304 1n the illustrated embodiment, are monitored for
characteristics that might suggest that a handover 18 desirable. In some instances the

characteristics might be a measurable feature of the physical signal being
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communicated. In other instances the characteristics might be information being
communicated via the signal being monitored. A couple of examples of
characteristics that might be monitored for purposes of making a handover decision
include signal strength, and the location of the mobile subscriber including position,
as well as speed and direction of movement. From these and/or other signal
characteristics on-going decisions 310 are made as to whether the mobile subscriber
should be handed over from a source base station 304 to a target base station 308.

Upon an affirmative decision, which indicates a handover 1s desirable, a
temporary resource request identifier, such as a random access channel (RACH)
preamble, 18 allocated to the mobile subscriber for purposes of requesting resources 1n
the form of a communication connection from the base station that 1s to subsequently
serve the mobile subscriber 302, such as the target base station 308. In some
instances the source base station 304 might identify and allocate the temporary
resource request identifier. In other instances the source base station 304 might
coordinate with the target base station 308 to 1dentify and obtain a temporary resource
request 1dentifier for allocation. In either instance, the i1dentified temporary resource
request 1dentifier 18 generally communicated 312 to the mobile subscriber by way of
the source base station 304. Where the temporary resource request identifier 1s
assigned by the target base station 308, the source base station 304 will typically need
to communicate with the target base station 308 to inform 314 the target base station
of the desired handover, and to receive 316 a communication including a handover
confirmation and a temporary resource request identifier allocation for use 1n
establishing the new communication connection.

Once the mobile subscriber 302 receives 312 the temporary resource request
identifier from the source base station 304, the mobile subscriber 302 requests 318
access to resources of the target base station 308 using the assigned temporary
resource request identifier, such as a random access channel preamble. A request for
resources of the target base station 308 1s generally complete when an upload link 1s
established 320, and handover 1s confirmed 322.

If the source base station 304 allocates the temporary resource request
identifier, the source base station 304 will generally select a temporary resource

request 1dentifier from a list of temporary resource request 1dentifier reserved for use

12



CA 02700541 2010-03-23
WO 2009/046083 PCT/US2008/078415

In requesting resources from a target base station 308 for purposes of supporting a
handover. Because potentially multiple different source base stations and/or grouping
of base stations S1 — S6 are selecting from the same list of available temporary
resource request identifiers, in order to minimize contentions and conflicts resulting
from multiple mobile subscribers being allocated and attempting to use the same
temporary resource request identifier, the start point for each of the source base
stations S1 — S6 within the list of temporary resource request identifiers will often be
staggered.

FIG. 4 1llustrates an exemplary arranged list 400 of temporary resource request
1identifiers, that can be allocated and/or assigned as part of requesting resources of a
target base station, in accordance with at least one embodiment of the present
invention. The arranged list includes a set 402 of temporary resource request
1identifiers P1 — P12 having full time assignments, and a set 404 of temporary resource
request 1dentifiers P13 — P15 having part time assignments.

In the 1illustrated embodiment, the set 402 of full time temporary resource
request 1dentifiers includes a wrap around list of temporary resource request
identifiers P1 — P12, which can be assigned where the different source base stations
SI - S6 will begin selection from the list at a different point identified by a
corresponding arrow 1n the figure. For example, source base station S1 1s 1dentified
as allocating temporary resource request identifiers beginning at P1. The second
allocation 1n a particular time period would be P2, and the third allocation would be
P3, which corresponds to the first temporary resource request 1dentifier to be assigned
by S2. Upon allocation of P12, the next allocation 1n a particular time period would
correspond to P1. In at least some 1nstances, the start point within the wrap around
list of temporary resource request identifiers 1s reset at the beginning of each
predetermined time period.

While the selection beginning points are shown being generally equally spaced
apart, 1n some instances 1t may be desirable to provide more or less space between
adjacent start points for some source base stations. For example, a difference 1n
spacing may be beneficial 1n instances where a particular source base station and/or
orouping of source base stations has a disproportionately larger or smaller number or

disproportionately larger or smaller rate at which mobile subscribers originating from
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the source base station and/or grouping of source base stations are anticipated to
request a handover 1nto the target base station. An example of a factor that might
impact the anticipated rate or number of mobile subscribers requesting handover
between a particular pair of base stations includes the presence of a well traveled
highway that crosses the boundary between the two corresponding cellular regions.

In the illustrated embodiment, the set 404 of part time temporary resource
request 1dentifiers includes one or more temporary resource request identifiers that
can be assigned to a particular source base station for allocation on a part time basis
and/or fractionally. The part time assignments include temporary resource request
identifiers that are assigned to a particular source base station for allocation on a part
time basis, and/or include temporary resource request identifiers that are assigned for
allocation by any source base station in support of handover requests on a part time
basis. Where the temporary resource request identifiers are assigned to a particular
source base station on a part time basis, different source base stations may be assigned
a particular temporary resource request identifier for allocation during one or more
predetermined time periods. Such an assignment may be periodic 1n nature, or may
be made on an as needed basis.

FIG. 5 illustrates a sequence 500 of a plurality of predefined communication
time intervals F1 — F6 and Fn — Fn+3, and an exemplary part time association with
one or more source base station of at least a couple of allocatable temporary resource
request 1dentifiers P13 — P15 for use with a target base station 208. The predefined
communication time intervals could correspond to an already established unit of time
measure within the system of communication, or could be any sequence of time
periods established for use with the assignment and allocation of temporary resource
request 1dentifiers. In many instances the predefined communication time intervals
will coincide with preestablished and/or already existing periodic time periods having
finite duration, such as a sequence of communication frames.

In the 1illustrated embodiment, each of the temporary resource request
identifiers P13 — P15 has a rotating assignment to one of the source base stations S1 —
S6, which enables that source base station to allocate the temporary resource request
identifier during the corresponding assigned time period. By way of example only,

the predefined communication time interval P13 1s assigned to S1 during the first
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communication time interval and every sixth communication time interval (F7, F13,
F19, etc.), thereafter. Further, P14 1s assigned to S1 during the fifth communication
time 1nterval and every sixth communication time interval, thereafter, and P15 1s
assigned to S1 during the third communication time interval and every sixth
communication time interval, thereafter. P13 — P15 are similarly assigned to each of
S2 — S6 1n generally non-overlapping fashion. As such, each of the six source base
station has an extra temporary resource request identifier to allocate every other
predefined communication time interval. It 1s generally possible for the assigned
temporary resource request identifiers to be separately assigned for use in connection
with requesting resources from the target base station for cach of the predefined
communication time intervals. It 1s also possible that some of the source base stations
will have access to a part-time temporary resource request identifier for purposes of
allocation at a different ratio of time intervals relative to other source base stations.

FIG. 6A and 6B 1illustrate an exemplary assignment of temporary resource
request 1dentifiers to a source base station or base station grouping for allocation to a
wireless communication device 1n a particular communication time interval for use in
requesting resources from a target base station and an exemplary order of allocation
of the same. In accordance with at least one embodiment, any assigned part time
temporary resource request identifiers will be allocated to a mobile subscriber secking
to request resources prior to an allocation of the assigned full time temporary resource
request 1dentifiers.

Upon allocation of all assigned part time and full time temporary resource
request 1dentifiers, the source base station may allocate assigned full time temporary
resource request identifier of another base station, which 1s next in-line sequentially
relative to the last full time temporary resource request identifier allocated. For S1, as
illustrated 1in FIG. 6A, this would 1nvolve an order of allocation including any part
time assignments of temporary resource request identifiers, and then any full time
temporary resource request identifiers associated with the particular source base
station, such as P1 and P2 1n the illustrated example. Any further allocations 1n the
same predefined communication time interval would allocate P3, which 1s assigned to
S2. An allocation by S1 of P3 would likely only create a conflict or contention 1f S2

similarly allocated P3 for use. FIG. 6B 1llustrates an exemplary order of allocation for
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S2, which includes any current part-time assignments, and then the assigned full-time
assignments P3 and P4. Any further temporary resource request identifier allocation
would attempt to make use of PS5, and then P6, etc.

Upon the expiration of the predefined communication time interval, each of
the source base stations would begin allocating temporary resource request identifiers
starting with any part-time assignments and any full-time assignments before
attempting to allocate the next full-time temporary resource request 1dentifier in line
from the list of full-time temporary resource request 1dentifiers, which 1s not assigned
to the particular source base station.

In at least a further embodiment of the present invention, it 18 possible for the
target base station to allocate the temporary resource request identifiers for all
resource requests. As noted 1n the timing diagram illustrated in FIG. 3, this typically
entails additional communication between the source base station and the target base
station. Because the additional communication between the source base station and
the target base station further delays the receipt of the allocation by the particular
mobile subscriber. In at least some circumstances it may be beneficial to allocate the
particular temporary resource request identifier for more than one predefined
communication time interval.

However, instead of reserving the particular temporary resource request
identifier for use by a single mobile subscriber during the entire period of time, that
might span across several predefined communication time intervals, when the target
base station makes the allocation, the target base station can additionally include
usage and/or time restrictions as to when the temporary resource request identifier can
be used. In this way, the same temporary resource request identifier can be assigned
to another mobile subscriber without fear of a communication conflict or contention,
if the communication use restrictions are selected so as to correspond to mutually
exclusive time periods. Furthermore the chances of communication conflicts or
contention can be reduced if the usage restriction 1s almost, but not quite mutually
exclusive. For example, one exemplary embodiment might allocate the same
temporary resource request identifier to a first mobile subscriber for use in an even
communication time interval, and to a second mobile subscriber for use in an odd

communication time interval. Such a restriction would effectively double the number
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of allocations with the same number of temporary resource request 1identifiers without
fear of contention or conflict and without significantly delaying the permissable use of
the temporary resource request identifier. Still further different multiples could be
used as well as offset values to allow for an even greater multiplication of usage for
the same number of temporary resource request identifiers.

FIG. 7 1illustrates an exemplary frame referencing system 700 for use in
allocating temporary resource request identifiers. The system as illustrated allows for
a reference frame to be established corresponding to Fgr, where a multiple N can
define one of a group of communication time intervals that occur every Nth Frame.
Using an offset O can further define a different grouping of communication time
intervals that occurs every Nth Frame. In such an environment up to N different
oroupings can be defined with different offset values that are equal to or greater than
zero, but less than N. In this way a target base station can assign the same temporary
resource request 1dentifier to multiple mobile subscribers for use during a fraction of
the available communication time intervals.

FIG. 8 illustrates a flow diagram 800 of a method for allocating by a plurality
of source base stations of a cellular wireless communication support infrastructure a
temporary resource request identifier to a wireless communication device for
accessing a target base station of the cellular wireless communication support
infrastructure, 1n accordance with at least one embodiment of the present invention.
The method includes 1dentifying 802 a list of temporary resource request 1dentifiers
assoclated with the target base station for use by wireless communication devices,
such as one or more mobile subscribers, requesting resources from the target base
station 1ncluding resource request identifiers whose assignment to a particular
grouping of source base stations 18 rotated between a plurality of groupings. A desire
for resources from the target base station by a particular wireless communication
device, while communicating with a source base station, 1s detected 804. A
temporary resource request identifier currently associated with the grouping of source
base stations including the source base station with which the wireless communication
device 18 communicating 1s then allocated 806 to the wireless communication device

for purposes of requesting resources from the target base station.
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FIG. 9 1llustrates a more detailed flow diagram 900 of a method wherein the
full ttme temporary resource request identifiers and part time temporary resource
request 1dentifiers are allocated 806, based upon the length of time that the wireless
communication devices for which a desire for resources from the target base station
has been detected has been waiting for an allocation, in accordance with at least one
aspect of the present invention. More specifically, a length of time for which a desire
for resources from the target base station has been detected, that the wireless
communication device has been waiting for an allocation 1s determined 902. The
temporary request 1dentifiers are then allocated 904, based upon the length of time
that cach of the wireless communication devices have been waiting for an allocation.
In many i1nstances, the available temporary resource request identifiers will be
assigned to wireless communication device for which a desire for resources from the
target base transceiver station has been detected has been waiting the longest for an
allocation.

FIG. 10 1illustrates a more detailed flow diagram 1000 of a method for
allocating temporary resource request identifiers, where all of the any full time
temporary resource request identifiers and any part time temporary resource request
identifiers for a particular source base station for a particular time period have already
been allocated, 1n accordance with at least one aspect of the present invention. The
method includes determining 1002 1f there are any resource requests for which a
temporary resource request identifier has not yet been allocated after all of the full
time and part time temporary resource request identifiers associated with a particular
orouping of source base station have been allocated. A determination 1004 1s then
made as to whether there are any unallocated resource requests after all of the part
time and full time temporary resource request identifiers have been allocated for a
particular communication time interval. If there are any unallocated resource
requests, then a determination 1006 1s made as to the lengths of time for which a
request for resources from the target base station for each of one or more wireless
communication devices seeking resources has not been met with a temporary resource
request allocation.

The lengths of time are then compared relative to a maximum allowable

allocation delay 1008. If the maximum allowable allocation delay has not been
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exceeded for a particular one of the mobile subscribers, then an allocation of a
temporary resource request identifier to that particular mobile subscriber 1s held over
1012 until a subsequent one of the plurality of predefined communication intervals. If
the maximum allowable allocation delay has been exceeded for a particular one of the
mobile subscribers then the next temporary resource request identifier associated with
the target base station from the list of 1dentifiers 1s allocated 1010 including 1dentifiers
assigned to a different source base station.

FIG. 11 1llustrates a flow diagram 1100 of a method for allocating by a target
base station of a cellular wireless communication support infrastructure a temporary
resource request identifier to a wireless communication device for accessing the target
base station, in accordance with at least one embodiment of the present imvention.
The method includes detecting 1102 a desire from one or more wireless
communication devices for resources from the target base station. A corresponding
one of the temporary resource request 1dentifiers to a particular one of the one or more
wireless communication devices 1s allocated 1104, where at least some of the
temporary resource request identifiers include a limitation of usage corresponding to a
particular communication time interval during which the temporary resource request
identifier can be used with the target base station. As noted above such a limitation
can 1nvolve an offset relative to a reference time frame, as well as define a grouping
of communication time intervals that occurs every Nth Frame.

While the present mmvention has largely been described in the context of
requesting resources from a target base station 1n support of a handover, there are
other 1nstances where resources are requested of a target base station including the
allocation and use of a temporary resource request 1dentifier would similarly benefit
from the teachings of the present invention. For example 1t may be useful 1n instances
were the mobile subscriber or wireless communication device 1s involved 1n updating
its synchronization relative to a target base station in connection with uploading or
downloading data and managing the data’s expected arrival times, where the request
for resources includes and/or involves a request for synchronization, as well as
instances when access to a target base station 1s being initiated or re-established.

While the preferred and other embodiments of the invention have been

illustrated and described, 1t will be clear that the invention 1s not so limited.
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Numerous modifications, changes, variations, substitutions, and equivalents will
occur to those of ordinary skill 1n the art without departing from the spirit and scope

of the present invention as defined by the following claims.
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WHAT IS CLAIMED IS:
1. A method for allocating by a plurality of source base stations of a cellular
wireless communication support infrastructure a temporary resource request identifier
to a wireless communication device for accessing a target base station of the cellular
wireless communication support infrastructure, the method comprising:

identifying a list of temporary resource request identifiers associated with the
target base station for use by one or more wireless communication devices requesting
resources from the target base station, wherein the list includes a subset of one or
more part time temporary resource request identifiers whose respective assignment to
a corresponding grouping of one or more source base stations at a particular time 1s
rotated between more than one of the plurality of corresponding groupings of one or
more source base stations;

detecting a desire by a particular wireless communication device for resources
from the target base station, while the particular wireless communication device 1s
communicating with a particular source base station; and

allocating a temporary resource request identifier, which 1s currently
associated with the corresponding grouping of one or more source base stations
including the particular source base station to the particular wireless communication

device.

2. A method 1n accordance with claim 1, wherein the temporary resource request

identifier 18 a random access channel (RACH) preamble.

3. A method 1n accordance with claim 1, wherein the resources to be requested
by the particular wireless communication device includes resources for executing a

handover from the particular source base station to the target base station.

3 A method 1 accordance with claim 1, wherein the list of temporary resource
request 1dentifiers associated with the target base station includes one or more
temporary resource request identifiers reserved for requesting a handover to the target

base station.
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3. A method 1n accordance with claim 1, wherein the list additionally includes a
subset of one or more full time temporary resource request 1dentifiers that are
respectively assigned to one of a plurality of corresponding grouping of one or more

source base stations.

0. A method 1n accordance with claim 5, wherein when allocating one of any full
time temporary resource request identifiers, or one of any part time temporary
resource request identifiers, which are assigned to the corresponding grouping of one
or more source base stations that include the particular source base station, allocating
the any part time temporary resource request identifiers prior to allocating the any full

time temporary resource request identifiers.

7. A method 1 accordance with claim 5, wherein the full time temporary
resource request 1dentifiers and part time temporary resource request identifiers,
which are assigned to the corresponding grouping of one or more source base stations
that include the particular source base station, are allocated to the wireless
communication devices for which a desire for resources from the target base station
has been detected 1n an order, based upon the length of time that the wireless
communication devices for which a desire for resources from the target base station

has been detected has been waiting for an allocation.

3. A method 1n accordance with claim 7, wherein the full time temporary
resource request 1dentifiers and part time temporary resource request identifiers,
which are assigned to the corresponding grouping of one or more source base stations
that include the particular source base station, are allocated first to the wireless
communication devices for which a desire for resources from the target base station

has been detected has been waiting the longest for an allocation.
9. A method 1n accordance with claim 5, wherein the temporary resource request

1dentifiers are assigned for one of a plurality of predefined communication time

intervals.
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10. A method 1n accordance with claim 9, wherein during each predefined
communication time interval a source base station will separately sequentially
allocate, each of any full time temporary resource request identifiers, which are
assigned to the corresponding grouping of one or more source base stations that
include the particular source base station, and any part time temporary resource
request 1dentifiers, which are currently assigned to the corresponding grouping of one

or more source base stations that include the particular source base station.

11. A method in accordance with claim 10, wherein upon allocation of each of the
any full time temporary resource request identifiers, which are assigned to the
corresponding grouping of one or more source base stations that include the particular
source base station, and the any part time temporary resource request identifiers,
which are currently assigned to the corresponding grouping of one or more source
base stations that include the particular source base station, sequentially allocating the
next temporary resource request identifier associated with the target base station from
the list of temporary resource request identifiers associated with the target base station
for use by one or more wireless communication devices requesting resources from the
target base station starting from the first temporary resource request identifier in the
list after the last one of the one or more full time temporary resource request
1identifiers, which are assigned to the corresponding grouping of one or more source
base stations that include the particular source base station, 1n response to any further
detection of a desire by any further wireless communication devices for resources
from the target base station, while the further wireless communication devices are

communicating with the particular source base station.

12. A method 1n accordance with claim 9, wherein upon allocation of all of the
any full time temporary resource request identifiers and any part time temporary
resource request identifiers, which are assigned to the corresponding grouping of one
or more source base stations that include the particular source base station, the
allocation of any further temporary resource request identifiers by the particular
source base station for any wireless communication devices for which a desire for

resources from the target base station has been detected and for which a temporary
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resource request 1identifier has not yet been assigned will be held over until a

subsequent one of the plurality of predefined communication time intervals.

13. A method 1n accordance with claim 8, wherein the any full time temporary
resource request 1dentifiers and any part time temporary resource request identifiers,
which are assigned to the corresponding grouping of one or more source base stations
that include the particular source base station, are allocated to the wireless
communication devices for which a desire for resources from the target base station
has been detected 1n an order, based upon the length of time that the wireless
communication devices for which a desire for resources from the target base station
has been detected has been waiting for an allocation;

wherein the any full time temporary resource request 1dentifiers and any part
time temporary resource request identifiers, which are assigned to the corresponding
orouping of one or more source base stations that include the particular source base
station, are allocated first to the wireless communication devices for which a desire
for resources from the target base station has been detected has been waiting the
longest for an allocation;

wherein upon allocation of all of the any full time temporary resource request
identifiers and any part time temporary resource request identifiers, which are
assigned to the corresponding grouping of one or more source base stations that
include the particular source base station, the allocation of any further temporary
resource request 1dentifiers by the particular source base station for any wireless
communication devices for which a desire for resources from the target base station
has been detected and for which a temporary resource request 1identifier has not yet
been assigned will be held over until a subsequent one of the plurality of predefined
communication time intervals, unless the length of time that the wireless
communication device for which a desire for resources from the target base station
has been detected and for which a temporary resource request 1identifier has not yet
been assigned has been waiting for an allocation exceeds a maximum allowable
assignment delay;

wherein 1f the length of time that the wireless communication device for which

a desire for resources from the target base station has been detected and for which a
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temporary resource request identifier has not yet been assigned has been waiting for
an allocation exceeds a maximum allowable assignment delay, then a temporary
resource request identifier, which 1s not assigned to the corresponding grouping of
one¢ or more source base stations that include the particular source base station will be
assigned to the wireless communication device for which a desire for resources from
the target base station has been detected for which a temporary resource request
1identifier has not yet been assigned and for which the length of time the wireless
communication device has been waiting for an allocation exceeds a maximum

allowable assignment delay.

14. A method 1n accordance with claim 13, wherein the temporary resource
request 1dentifiers, which are not assigned to the corresponding grouping of one or
more source base stations that include the particular source base station are assigned
to the wireless communication device for which a desire for resources from the target
base station has been detected for which a temporary resource request identifier has
not yet been assigned and for which the length of time the wireless communication
device has been waiting for an allocation exceeds a maximum allowable assignment
delay, 1n sequence from the list of temporary resource request 1identifiers associated
with the target base station for use by one or more wireless communication devices
requesting resources from the target base station starting from the first temporary
resource request 1dentifier 1n the list after the last one of the one or more full time
temporary resource request identifiers, which are assigned to the corresponding
ogrouping of one or more source base stations that include the particular source base

station.

15. A method for allocating by a plurality of source base stations of a cellular
wireless communication support infrastructure a temporary resource request identifier
to a wireless communication device for accessing a target base station of the cellular
wireless communication support infrastructure, the method comprising:

detecting a desire from one or more wireless communication devices for
resources from the target base station, while the one or more wireless communication

devices are communicating with a particular source base station;
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determining the length of time that each of the wireless communication
devices for which a desire for resources from the target base station has been detected
has been waiting for an allocation;

based upon the length of time that each of the wireless communication devices
for which a desire for resources from the target base station has been detected has
been waiting for an allocation, assigning one of one or more temporary resource
identifiers from a list of temporary resource identifiers identified as being available
for assignment by a particular source base station to each of a number of the wireless
communication devices for which a desire for resources from the target base station
has been detected up to a number of wireless communication devices equal to the
number of temporary resource 1dentifiers in the list of temporary resource 1dentifiers
1identified as being available for assignment by a particular source base station, in each
of a plurality of predefined communication intervals;

wherein 1f the number of the wireless communication devices for which a
desire for resources from the target base station has been detected exceeds the number
of temporary resource 1dentifiers in the list of temporary resource identifiers 1dentified
as being available for assignment by a particular source base station, then holding
over for assignment 1n a subsequent predefined communication interval a number of
wireless communication devices equal to the amount that the number of the wireless
communication devices for which a desire for resources from the target base station
has been detected exceeds the number of temporary resource 1dentifiers 1n the list of
temporary resource 1identifiers identified as being available for assignment by a
particular source base station, unless there are more wireless communication devices
for which a desire for resources from the target base station has been detected for
which the length of time that each of the wireless communication devices for which a
desire for resources from the target base station has been detected has been waiting
for an allocation exceeds a maximum allowable assignment delay, and 1f so
respectively assigning each one of the one or more temporary resource identifiers
from the list of temporary resource 1dentifiers to a corresponding one of the wireless
communication devices for which a desire for resources from the target base station
has been detected for which the length of time that each of the wireless

communication devices for which a desire for resources from the target base station
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has been detected has been waiting for an allocation exceeds a maximum allowable
assignment delay, and sequentially assigning a temporary resource request identifier
which 18 not assigned to the source base station until all wireless communication
devices for which a desire for resources from the target base station has been detected
for which the length of time that each of the wireless communication devices for
which a desire for resources from the target base station has been detected has been
waiting for an allocation exceeds a maximum allowable assignment delay have been

assigned a temporary resource identifier.

16. A method for allocating a temporary resource request identifier from a
plurality of available temporary resource request 1dentifiers to a wireless
communication device for accessing a target base station of the cellular wireless
communication support infrastructure in one of a plurality of communication time
intervals, the method comprising:

detecting a desire for resources from the target base station for one or more
wireless communication devices;

allocating a corresponding one of the temporary resource request identifiers to
a particular one of the one or more wireless communication devices, where at least
some of the temporary resource request identifiers include a limitation of usage
corresponding to particular communication time intervals during which the temporary
resource request 1dentifier can be used with the target base station, wherein the
limitation of usage defines a subset of the plurality of communication time intervals
corresponding to less than all of the plurality of communication time intervals during
which the temporary resource request identifier can be used by the particular one of

the one or more wireless communication devices.

17. A method 1n accordance with claim 16, wherein the subset of the plurality of
communication time intervals includes one of every N communication time intervals,

where N 18 an integer.

18. A method in accordance with claim 16, wherein the same temporary resource

request 1dentifier 1s allocated to multiple wireless communication devices, wherein
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the limitation of usage for each of the multiple wireless communication devices

corresponds to a different subset of the plurality of communication time intervals.

19. A method 1n accordance with claim 16, wherein the subset of the plurality of
communication time intervals includes one of every odd communication time interval

Or every even communication time interval.

20. A method 1n accordance with claim 16, wherein the desire from the particular
on¢ of the one or more wireless communication devices for resources from the target
base station, 1s detected by a source base station with which the particular one of the
one¢ or more wireless communication devices 18 currently communicating, and the
detected desire 1s communicated to the target base station; and

wherein the target base station allocates the corresponding one of the
temporary resource request identifiers, which 1s communicated to the particular one of

the one or more wireless communication devices via the source base station.
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800
i

804

IDENTIFYING A LIST OF TEMPORARY RESOURCE REQUEST
IDENTIFIERS ASSOCIATED WITH THE TARGET BASE STATION
FOR USE BY WIRELESS COMMUNICATION DEVICES
REQUESTING RESOURCES FROM THE TARGET BASE STATION

INCLUDING RESOURCE REQUEST IDENTIFIERS WHOSE
ASSIGNMENT TO A PARTICULAR GROUPING OF SOURCE BASE
STATIONS IS ROTATED BETWEEN A PLURALITY OF
GROUPINGS

804

DETECTING A DESIRE FOR RESOURCES FROM THE TARGET
BASE STATION BY A WIRELESS COMMUNICATION DEVICE
WHILE COMMUNICATING WITH A SOURCE BASE STATION

806

ALLOCATING A TEMPORARY RESOURCE REQUEST
IDENTIFIER CURRENTLY ASSOCIATED WITH THE GROUPING
OF SOURCE BASE STATIONS INCLUDING THE SOURCE BASE

STATION WITH WHICH THE WIRELESS COMMUNICATION
DEVICE IS COMMUNICATING

FIG. 8
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806

904

DETERMINING LENGTHS OF TIME FOR WHICH A DESIRE FOR
RESOURCES FROM THE TARGET BASE STATION HAS BEEN

DETECTED , THAT THE WIRELESS COMMUNICATION DEVICES
HAVE BEEN WAITING FOR AN ALLOCATION

904

ALLOCATING THE TEMPORARY RESOURCE REQUEST
IDENTIFIERS BASED UPON THE LENGTH OF TIME , THAT EACH
OF THE WIRELESS COMMUNICATION DEVICES HAVE BEEN
WAITING FOR AN ALLOCATION
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1002

606

DETERMINE IF THERE ARE ANY RESOURCE REQUEST FOR
WHICH A TEMPORARY RESOURCE REQUEST IDENTIFIER HAS
NOT YET BEEN ALLOCATED AFTER ALL OF THE FULL TIME
AND PART TIME TEMPORARY RESOURCE REQUEST
IDENTIFIERS ASSOCIATED WITH A PARTICULAR GROUPING
OF SOURCE BASE STATIONS HAVE BEEN ALLOCATED

1004
NO ANY UNALLOCATED
RESOURCE REQUESTS Y/N?

YES 1006

DETERMINE LENGTHS OF TIME FOR WHICH A REQUEST FOR
RESOURCES FROM THE TARGET BASE STATION FOR EACH
OF ONE OR MORE WIRELESS COMMUNICATION DEVICES
SEEKING RESOURCES HAS NOT BEEN MET WITH A
TEMPORARY RESOURCE REQUEST IDENTIFIER ALLOCATION

DOES 1008
| ENGTH OF TIME FOR A NO
PARTICULAR COMMUNICATION DEVICE EXCEED
MAXIMUM ALLOWABLE

DELAY?
YES 1010

ALLOCATING THE NEXT TEMPORARY RESOURCE REQUEST
IDENTIFIER ASSOCIATED WITH THE TARGET BASE STATION
FROM THE LIST OF IDENTIFIERS INCLUDING IDENTIFIERS
ASSIGNED TO A DIFFERENT SOURCE BASE STATION

1012

HOLDING OVER UNTIL A SUBSEQUENT ONE OF A PLURALITY
OF PREDEFINED COMMUNICATION TIME INTERVALS AN
ALLOCATION OF A TEMPORARY RESOURCE REQUEST

IDENTIFIER FOR THE ONE OR MORE COMMUNICATION
DEVICES HAVING A LENGTH OF TIME THAT DOES NOT
EXCEED THE MAXIMUM ALLOWABLE DELAY

riG. 10
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/1100
START
1102
DETECTING A DESIRE FROM ONE OR MORE WIRELESS
COMMUNICATION DEVICES FOR RESOURCES FROM THE
TARGET BASE STATION
1104

ALLOCATING A CORRESPONDING ONE OF THE TEMPORARY
RESOURCE REQUEST IDENTIFIERS TO A PARTICULAR ONE OF
THE ONE OR MORE WIRELESS COMMUNICATION DEVICES,
WHERE AT LEAST SOME OF THE TEMPORARY RESOURCE
REQUEST IDENTIFIERS INCLUDE A LIMITATION OF USAGE
CORRESPONDING TO A PARTICULAR COMMUNICATION TIME
INTERVAL DURING WHICH THE TEMPORARY RESOURCE

REQUEST IDENTIFIER CAN BE USED WITH THE TARGET BASE
STATION

FIG. 11
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1100

1102
DETECTING A DESIRE FROM ONE OR MORE WIRELESS
COMMUNICATION DEVICES FOR RESOURCES FROM THE
TARGET BASE STATION
1104

ALLOCATING A CORRESPONDING ONE OF THE TEMPORARY
RESOURCE REQUEST IDENTIFIERS TO A PARTICULAR ONE OF
THE ONE OR MORE WIRELESS COMMUNICATION DEVICES,
WHERE AT LEAST SOME OF THE TEMPORARY RESOURCE
REQUEST IDENTIFIERS INCLUDE A LIMITATION OF USAGE

CORRESPONDING TO A PARTICULAR COMMUNICATION TIME
INTERVAL DURING WHICH THE TEMPORARY RESOURCE
REQUEST IDENTIFIER CANSBE U%ED WITH THE TARGET BASE

TATION

FIG. 11
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