
APPARATUS, AND ASSOCIATED METHOD, FOR PROVIDING  INNER-CELL REGISTRATION OF
ACCESS TERMINAL IN A  RADIO COMMUNICATION SYSTEM [0001 ] The present
invention relates generally to a manner by which an access terminal
requests registration with a network part of a radio communication system.
More particularly,  the present invention relates to apparatus, and an
associated method, by which to permit the  access terminal to register with
the network part when the access terminal is positioned in a  desired
proximity to a network station of the network part. [0002] Registration
does not occur immediately upon entry of the access terminal into a  cell,
at the cell's edge, but rather is delayed until the access terminal moves
into the desired  proximity with a network station of the network part.
Registration signals are able to be  generated at reduced power levels when
the access terminal is positioned in proximity with the  network station,
lessening interference with other signals generated during operation of the
radio  communication system. Background of the Invention [0003]
Communication by way of a mobile communication system is increasingly
pervasive throughout modem society. A mobile communication system is
typically constructed  to be operable in conformity with operating
protocols set forth in an operating specification.  Successive generations
of mobile communication systems, each operable in conformity with
operating protocols of an associated operating specification, have been
developed and deployed.  Subscribers typically communicate through use of
an access terminal, i.e., a mobile station, a  radio transceiver that
communicates with an access network, i.e., a communication network or
infrastructure. Newer generations of cellular communication systems, in
general, take advantage  of advancements in communication technologies and
provide various improvements over their  prior-generation counterparts. For
instance, a CDMA (Code-Division, Multiple-Access) system,  referred to as
CDMA2000TM EVDOis a successor to a prior-generation CDMA system, referred
to as CDMA2000TM lx. The CDMA2000TM EVDO system is permitting of EVDO
(Evolution  Data Optimized) data communication services, a high speed data
communication service. [0004] A cellular communication system, such as the
aforementioned CDMA2000TM  communication system, includes an access network
that includes a plurality of base stations,  



1 each defining a coverage area sometimes referred to as a cell. An access
terminal generally  communicates with the base station in whose coverage
area that the access terminal is  positioned. If the terminal travels to be
positioned, successively, within the coverage areas of  different cells,
hand-off procedures are performed to provide for communication of the
access  terminal with different ones of the base stations. Generally, a
registration procedure is  performed to register the terminal with the base
station in whose coverage area that the access  terminal is newly
positioned. [0005] Registration is sometimes performed when the access
terminal enters a new  coverage area, such as by crossing a boundary
between a first coverage area and a second  coverage area, such as a
subnet. In the aforementioned EVDO system, a problem that sometimes  occurs
is a so-called "ping-pong" effect in which the access terminal repeatedly
attempts to  register with the access network portions of the separate
coverage areas. Such repeated  registration is signaling-consumptive, and
places the access terminal at risk of missing data  communicated thereto.
Proposals have been set forth to alleviate the problem associated with the
ping-pong effect. One manner proposed by which to reduce the occurrence of
the ping-pong  effect is set forth in 3GPP2 contribution number
C25-20051130-001. Procedures set forth  therein provide a registration
method, in which the access terminal generates a UATI request, for  an EVDO
communication system. Color codes are associated with subnets. A base
station  defining a cell at a border between subnets broadcasts the color
code associated with that cell as  well as also one or more secondary color
codes. When an access terminal is paged in one subnet,  the terminal is
also paged on some cells of its bordering subnet, i.e., some border cells.
The  secondary color codes of those border cells are set to the same color
code as the primary color  code of the subnet. The access terminal keeps
track of the last registered color code. When the  access terminal performs
an idle hand-off to a cell that includes the last color code as either a
primary or secondary color code, the terminal does not perform
registration. [0006] Generally, when the access terminal moves beyond a
border cell to a cell that  does not broadcast a secondary color code and
the primary color code of that cell is not the last  registered color code,
the terminal registers its presence in the cell by sending a UATI request.
By paging on border cells and transmitting the secondary color codes, the
ping-pong effect at the  



boundary of the subnets is avoided. 2 [0007] Conventionally, when the
access terminal enters into a new cell, the terminal  registers with the
base station soon after the mobile station enters the cell. That is to say,
the  access terminal informs the base station of the new position of the
access terminal when the  terminal is positioned at the edge of the cell. A
registration message is sent, for instance, after an  idle hand-off is
performed to the base station of the cell into whose coverage area that the
access  terminal has entered. Registration of the access terminal when the
terminal is positioned at the  edge of the cell, however, requires that the
registration message be sent at a relatively high power  level. The need to
transmit the message at the high power level is disadvantageous for various
reasons. Transmission of the message at the high power level increases the
possibility that the  signal shall interfere with other ongoing
communications, increases the energy consumption of  the access terminal,
and, particularly in a CDMA-type system, results in a system capacity
degradation. [0008] While a manner by which to prevent the occurrence of
the ping-pong effect is  required, an ongoing need remains also to provide
a manner to permit registration of the access  terminal when the terminal
is positioned in closer proximity to the base station rather than when  the
access terminal is positioned at the edge of the cell defined by the base
station. [0009] It is in light of this background information related to
registration of an access  terminal in a radio communication system that
the significant improvements of the present  invention have evolved. 3
Brief Description of the Drawings [0010] Figure 1 illustrates a functional
block diagram of a multi-subnet, multi-cell radio  communication system in
which an embodiment of the present invention is operable. [0011] Figure 2
illustrates a functional block diagram of an access terminal and a base
station of an access network that form part of a radio communication system
of an embodiment  of the present invention. [0012] Figure 3 illustrates a
message sequence diagram representative of exemplary  operation of the
access terminal and base station shown in Figure 2. 



[0013] Figure 4 illustrates a method flow diagram representative of the
method of  operation of an embodiment of the present invention. Detailed
Description [0014] The present invention, accordingly, advantageously
provides apparatus, and an  associated method, by which an access terminal
requests registration with a network part of a  radio communication system.
[0015] Through operation of an embodiment of the present invention, a
manner is  provided by which to permit the access terminal to register with
the network part when the  access terminal is positioned in a desired
proximity to a network station of the network part.  Registration does not
occur immediately upon entry of the access terminal into a cell, at the
cell's edge, but rather, the registration is delayed until the access
terminal moves into a desired  proximity with a network station of the
network part. [0016] By positioning the access terminal in the desired
proximity with the base station  prior to registration, signaling generated
pursuant to registration, such as generation of the  registration message
by the access terminal, is generated at reduced power levels relative to
when the signaling occurs when the access terminal is positioned at a cell
edge. The reduced  power levels lessen the occurrence of interference with
other communications in the cell, thereby  avoiding resultant communication
degradation, as well as reducing the energy consumption at  the access
terminal. Reduced energy consumption permits lengthier usage periods of
operation  of the access terminal between battery replacement or
recharging. [0017] In one aspect of the present invention, the base station
generates a configuration  message that is broadcast throughout its
cellular coverage area for detection by access terminals  4 positioned
within the coverage area. The configuration message includes an indication
when the  base station supports inner-cell registration operation. When the
base station supports inner-cell  registration operation, the registration
message, which otherwise would be sent by an access  terminal upon its
entry into the cell at the cell edge is instead delayed until the access
terminal is  positioned in closer proximity with the base station. The
configuration message further identifies  a value of a signal threshold to
be used by the access terminal in the determination of when the  access
terminal generates and sends the registration message. The value of the
selected threshold  



forms, for instance, a pilot signal strength level. A registration message
is generated by the  access terminal only if the pilot signal monitored by
the access terminal exhibits a signal strength  in excess of the identified
value. [0018] The configuration message, for instance, includes primary and
secondary color  codes, or other identifiers associated with base stations.
A primary color code identifies, for  instance, the location area or subnet
of the base station from which the configuration message is  broadcast, and
a secondary color code identifies the location area or subnet of the base
station in  proximity to the base station from which the configuration
message is broadcast. The secondary  color code, if included in the
configuration message, identifies, e.g., the location area or subnet  of
which the base station forms a portion of the cell adjacent to the cell
defined by the base  station that broadcasts the configuration message.
[0019] In another aspect of the present invention, the access terminal
includes a detector  that detects the contents of the configuration
message, once received at the access terminal. The  detector detects
whether the configuration message includes an inner-cell enablement
indication.  If the configuration message includes the inner-cell
enablement indication, the access terminal  operates to delay its
registration when the access terminal enters into the coverage area of a
base  station until additional criteria is met. That is to say, the access
terminal does not immediately  register at the cell-edge, but rather delays
registration until the additional criteria is attained.  When the
configuration message further includes values of a selected threshold, the
selected  threshold defining the additional criteria, the detector further
accesses the value of the selected  threshold. The value of the selected
threshold is used in the determination of whether the access  terminal
shall commence registration procedures. [0020] In another aspect of the
present invention, the access terminal includes a  comparator that compares
measured values with the value of the selected threshold. The  5 comparator
provides an indication of when the measured value is at least as large, or
good, as the  selected threshold value. When the selected threshold value
defines a pilot signal strength level,  the indication provided by the
comparator indicates at least when the measured value of the pilot  signal
strength is as great as, or greater than, the threshold value. [0021] In
another aspect of the present invention, the access terminal includes a  



registration message generator that operates to generate a registration
message. When the  configuration message includes the indication that the
base station from which the configuration  message is broadcast is
inner-cell enablement capable, the registration message is generated  when
selected criteria is met. Only upon determination that the selected
criteria is met does the  registration message generator permit the
registration message to be sent. When the selected  criteria define
proximity of the access terminal to a base station, generation and
transmission of  the registration message is delayed until the access
terminal is within proximity to the base  station. The registration message
therefore need not be sent immediately upon entry of the  access terminal
into a cell, at the edge of the cell. [0022] In these and other aspects,
therefore, apparatus, and an associated method, is  provided for selectably
requesting registration of an access terminal. A configuration message
detector is adapted to detect reception at the access terminal of a
configuration message that is  broadcast thereto. The configuration message
selectably includes an inner-cell enablement  indication. A registration
message generator is configured to generate a registration message  when
the configuration message includes the inner-cell enablement indication and
a network  signal received at the access terminal is beyond a selected
threshold. [0023] In these and other aspects, therefore, additional
apparatus, and associated  methodology, is further provided for a network
station. A configuration message generator is  configured to generate a
configuration message that selectably includes an inner-cell enablement
indication. The inner-cell enablement indication is indicative of when a
registration with the  network station is permitted. [0024] Referring first
to Figure 1, portions of a radio communication system, shown  generally at
10, are shown. The radio communication system is formed of a plurality of
cells 12.  Each cell 12 is defined by a coverage area of a base station 14
that, for purposes of illustration, is  represented at the center of each
of the cells. In the exemplary communication system, the radio
communication system forms a CDMA2000TM EVDO-compliant communication system
that 6 provides for data communication services. The operating protocols of
such a system are set  forth, e.g., in a 3GPP2 C.S0024, release A or B.
More generally, the radio communication  system is representative of any
radio communication system that utilizes a plurality of network  



stations that define coverage areas and are permitting of communications
with an access terminal  within the coverage area of the associated network
station. [0025] The illustrated portion of the radio communication system
shows three separate  subnets, and each of the cells 12 forms part of one
of the subnets. The cells identified as 12-1  form part of the first
subnet, the cells identified as 12-2 form part of the second subnet, and
the  cells identified as 12-3 form part of the third subnet. Base stations
14 associated with each of the  cells broadcast primary color codes as part
of quick configuration messages, or otherwise  identify themselves in
control messages broadcast by the respective base stations. Certain of the
base stations 14, in broadcasts of their respective quick configure
messages, also broadcast  secondary color codes that identify other base
stations. The base stations that broadcast  secondary color codes are here
located at the subnet boundaries. [0026] The base stations of cells 12-1 of
the first subnet transmit primary color codes  designated by "1" in Figure
1. The base stations of cells 12-2 of the second subnet broadcast  primary
color codes designated by "2" in Figure 1. And, the base stations of cells
12-3 of the  third subnet broadcast primary color codes designated by "3"
in Figure 1. A base station that  broadcasts, in addition to its primary
color code, a secondary color code, also designated by a  "1", "2", or "3",
as appropriate, following the identifier that identifies transmission of
the  primary color code. For instance, the cells 12-1 of the first subnet
that border with the second  subnet identified with the digits "1, 2" to
indicate transmission of the primary color code "1" and  a secondary color
code "2". Cells 12-1 positioned on the border with the third subnet are
identified with "1" and "3", that is, "1, 3", to identify broadcasts of the
primary color code "1"  and secondary color code "3". And, one of the cells
12-1 broadcasts the primary color code "1"  and two secondary color codes,
secondary color code "2" and secondary color code "3", that is,  "1, 2, 3",
due to its bordering of cells in both the second subnet and the third
subnet. Others of  the cells 12 analogously identify broadcasts of their
respective primary color codes and, if  appropriate, also secondary color
codes. Each subnet has an associated paging area. When an  access terminal
is registered in a subnet, it will be paged in the associated paging area.
The  paging area for a subnet includes all of the base stations in the
subnet. In addition, it includes 7 border cells in other adjacent subnets.
The border cells in other subnets are those cells that are  



broadcasting the same secondary color code as the primary color code of the
subnet. Thus an  access terminal can be paged in the cells of the subnet
where it is registered and in border cells  that are in other subnets.
[0027] When an access terminal is positioned in a cell 12 defined by a base
station 14,  the access terminal monitors broadcasts of signals by the base
stations. In the exemplary  implementation, the base stations broadcast
quick configuration messages (Quick Config) that  include a primary color
code, if appropriate, one or more secondary color codes, an indication
whether the base station supports inner-cell enablement, and if so, a
selected threshold value.  The quick configuration message is used to
indicate a change in the contents of an overhead  message and to provide
information that is of a frequently-changing type. The access terminal
utilizes the information contained in the message to determine when to send
a registration  message to the base station to register therewith. When a
border cell base station is inner-cell  enabled, the registration does not
occur at the cell-edge, as soon as the access terminal detects its
presence in the cell, but, rather, the registration message is sent only
when the additional criteria,  i.e., the selected threshold value, is at
least attained. When the selected threshold value  corresponds to a power
level of the pilot signal also broadcast by the base station, the
registration  message generation is delayed until the access terminal is
within a desired proximity to the base  station, thereby permitting the
registration message to be sent at a lowered power level. If an  access
terminal reaches a non-border cell of a subnet other than the subnet in
which it last  registered without having already performing an inner-cell
registration at a border cell, it will be  required to register as soon as
it performs the idle handoff to the non-border cell even though it is  at
the cell edge; otherwise, the access terminal could not be paged. [0028]
Figure 2 illustrates a representation of a base station 14 and an access
terminal 22  operable in a radio communication system, such as that shown
in Figure 1, and operable pursuant  to an embodiment of the present
invention. The access terminal 22 is positioned within  communication range
of the base station 14, capable thereby to receive the quick configuration
messages, here represented by the segment 24 and the pilot signals, here
represented by the  segments 26 broadcast by the base station. [0029] The
base station includes, in conventional manner, transceiver circuitry, here
formed of a transmit part 28 and a receive part 32. The transmit part
operates to transmit signals  



8 generated at, or provided to, the base station. And, the receive part 32
operates to receive signals  transmitted to the base station. Signals
transmitted by the base station are sometimes referred to  as forward link
signals and signals sent to the base station by the access terminal by way
of a  radio air interface are sometimes referred to as reverse link
signals. [0030] The base station 14 also includes apparatus 36 of an
embodiment of the present  invention. The apparatus is functionally
represented, implementable in any desired manner,  including algorithms
executable by processing circuitry, hardware devices, or combinations
thereof. The apparatus 36 of the exemplary implementation includes a
configuration message  generator 38. The message generator generates the
quick configuration message that is broadcast  by the base station during
its regular operation. Figure 2 further illustrates portions of the
configuration message 24, shown to include a plurality of fields, including
a field 42 populated  with values defining a primary color code, a field 44
populated with values defining a secondary  color code, a field 46
populated with a value to indicate whether the base station is inner-cell
enablement capable, and a field 48 populated with values of a selected
threshold, here values  representative of a minimum pilot signal strength.
The values populating the fields of the  configuration message are
changeable, as needed. For instance, in the event of a system
reconfiguration, and change of the elements of the subnets of the
communication system, the  identities of the color codes, and changes to
the values of the selected threshold are easily made  at the base station
and, once made, broadcast therefrom. [0031] The access terminal 22 also
includes transceiver circuitry, here represented by a  transmit part 52 and
a receive part 54. The transmit and receive parts are operable in
conventional manner to transmit signals originated at the access terminal
and receive signals  communicated thereto, respectively. The access
terminal also includes apparatus 56 of an  embodiment of the present
invention. The apparatus 56 is also functionally represented,
implementable in any desired manner, including by algorithms executable by
processing  circuitry, hardware devices, or combinations thereof. [0032]
The apparatus 56 includes a configuration message detector coupled to the
receive  part 54 for detecting values contained in the configuration
message. The detector 58 is  representative of an element that detects the
indication of the inner-cell enablement bit selectably  



populating the field 46. When the detector detects the presence of the bit,
an indication of the  detection is provided to a comparator 62. 9 [0033]
The apparatus further includes a detector 64, here representative of an
element  that detects the values forming the selected threshold populating
the field 48 of the configuration  message. The detector 64 is also coupled
to the receive part 54 that receives the broadcast  message. [0034] The
comparator operates to compare measured values, here provided by way of
the line 66, with the threshold value provided by the detector 64 when the
detector 58 detects the  inner-cell enablement bit. The comparator compares
the values and provides an indication when  the measured value exceeds the
threshold value. [0035] The indication formed by the comparator is provided
to a registration message  generator 72. The registration message generator
generates a registration message that, in the  exemplary implementation,
forms a UATI Request, and that is provided to the transmit part 52  for
transmission therefrom. The registration message is generated to register
the access terminal  with the subnet of which the base station forms a
portion. A registration message is generated in  conventional manner except
when the access terminal crosses a border between subnets and the  access
terminal is positioned in a border cell of the new subnet. The access
terminal determines  its position in a border cell through analysis of
primary color codes and secondary color codes, if  any, broadcast by a base
station in whose coverage area that the access terminal is positioned.
When so-positioned, the registration message is generated only if the
comparison made by the  comparator 62 indicates that the measured value
provided on the line 66 exceeds the selected  threshold level identified in
the field 48 of the configuration message sent to the access terminal.
Thereby, the registration message is generated only if the threshold
criteria has been achieved.  When the selected threshold identifies a
minimum pilot signal strength level, the registration  message is not
generated until the access terminal detects a pilot signal 26 broadcast by
the base  station that is, when detected at the access terminal, of a power
level at least as great as the  threshold level. The registration message
need not be generated immediately upon entry of the  access terminal into
the cell defined by the base station of the access network, but rather is
generated only when the access terminal approaches the base station, in
proximity thereto, as  



defined by the power level of the pilot signal being in excess of the
threshold value. [0036] When the communication stations 14 and 22 are
operable in general conformity  with the CDMA2000TM /EVDO operating
protocols, the quick configuration message, in one  implementation, is
formatted to include the following fields of the following lengths as
follows:  10 Field Length (bits)  MessagelD 8  ColorCode 8  SectorID24 24
SectorSignature 16  AccessSignature 16  Redirect 1  RPCCount63ToO 6
RPCCount63ToO occurrences of the following field  ForwardTraffic V slid
63To O 1  RPCCountl27To64Included 0 or 1  RPCCountl27To64 0 or 6
RPCCountl27To64 occurrences of the following field:
ForwardTrafficValid127To64 0 or 1  SecondaryColorCodeincluded 1
InnerCellUATIRequestEnabled 1  InnerCellUATIRequestPilotThresh 6
SecondaryColorCodeCount 0 or 3  SecondaryColorCodeCount occurrences of the
following  field: SecondaryColorCode 0 or 8  Reserved 0 - 7 (as needed)
Wherein: MessagelD A value set by the access network to 0x00. ColorCode A
value set by the access network to the color code corresponding to this  



sector as the primary color code. SectorID24 A value set by the access
network to the least significant 24 bits of the  SectorlD value
corresponding to the sector. 11 SectorSignature A value set by access
network to the value of the SectorSignature field of  the next
SectorParameters message that shall be transmitted. AccessSignature A value
set by the access network to the value of the AccessSignature  parameter
from the AccessParameters message that is Public Data of the  Access
Channel MAC Protocol. Redirect A value that indicates access network
redirect. The access network shall  set this field to `1' if it is
redirecting all access terminals away from the  access network.
RPCCount63ToO A value set by the access network to the maximum number of
RPC  channels supported by the sector corresponding to Forward Traffic
Channels associated with MAC indices 0 through 63. ForwardTrafficValid63To0
A value set by the access network such that occurrence n of this field is
set  to `1' if the Forward Traffic Channel associated with MACIndex 64-n is
valid. The access terminal uses this field to perform supervision of the
Forward Traffic Channel. RPCCount 127To64Included If this field is
included, the access network sets the value of the field to '1'  if the
RPCCount127To64 field is included in this message. Otherwise, the  field is
set to a value of V. RPCCount127To64 If the RPCCount127To64IncIuded field
is omitted, or if  RPCCount127To64IncIuded is `0', this field is omitted.
Otherwise, the  access network sets this field to the maximum number of RPC
channels  supported by the sector corresponding to Forward Traffic Channels
associated with MAC indices 64 through 127, inclusive. FOrwardTraff
cValidl27T064 



If the RPCCountl27To641ncluded field is omitted, or if
RPCCountl27To641ncluded is `0', this field is omitted. Otherwise, the
access network shall set occurrence n of this field to `1' if the Forward
Traffic Channel associated with MACIndex 128-n is valid. The access
terminal uses this field to perform supervision of the Forward Traffic
Channel. InnerCellUATIRequestEnabled 12 If SecondaryColorCodelncluded is
set to `1', the access network shall set  this field to indicate whether
inner cell UATI Requests are supported. If  this field is set to `1', the
AT is to enable inner cell UATI Requests;  otherwise, the AT is to disable
inner cell UATI Requests. If  SecondaryColorCodelncluded is set to `0', the
access network shall omit  this field. InnerCellUATlRequestPilotThresh  If
InnerCellUATIRequestEnabled is included and is set to `1', the access
network shall set this field to indicate the pilot strength above which the
access terminal is to initiate inner cell UATI Requests. The access
network shall set this field to the inner cell UATI Request pilot strength
threshold, expressed as an unsigned binary number equal to
[-2x10xlogl0Ec/Io]. The value used by the access terminal is -0.5 dB  times
the value of this field. The access terminal shall support all the valid
values specified by this field. If either SecondaryColorCodeIncluded or
InnerCellUATlRequestEnabled is set to `0', the access network shall omit
this field. SecondaryColorCodelncluded  The values of this field are set by
the access network to be `1' if the  SecondaryColorCodeCount field is
included. Otherwise, the value of this  field is set to V.
SecondaryColorCodeCount  



If SecondaryColorCodelncluded is set to `1', the access network sets this
field to indicate the number of secondary color codes covering this sector.
If this field is set to `000', the access terminal is to consider all
possible  values for ColorCode other than the primary color code to be
included in  the set of secondary color codes. If
SecondaryColorCodelncluded is set to  `0', this field is omitted.
SecondaryColorCode If SecondaryColorCodeCount is included and is set to a
value greater than  `000', this field is set by the access network to
values of a color code that  is to be considered to be a member of the
secondary color code set.  Otherwise, this field is omitted. Reserved The
number of bits in this field is equal to the number needed to make the
message length an integer number of octets. The access network shall set
this field to zero. The access terminal ignores this field. 13 [0037] In a
further embodiment of the present invention, additional requirements are
set  forth that must be met prior to generation of the registration message
by the access terminal. For  instance, in one implementation, the access
terminal 22 sets an old registration message, an OLD  UATI to a new value
UATI and sends a UATI request message if four conditions are met. First,
the result of a bitwise logical and operation of the UATI and its subnet
mask specified by a  UATI sub-net mask is different from the result of a
bitwise logical AND operation of a sector ID  and its subnet mask by a
subnet mask (where the sector ID and the subnet mask correspond to a
sector in an active set), i.e., the AT is in a different subnet than the
one in which it last registered;  the UATI color code currently held at the
access terminal matches any secondary color codes in  the configuration,
e.g., quick configuration message, i.e. the AT has determined that it is at
a  border cell of the different subnet; an inner-cell UATI request enabled,
i.e., the value populating  the field 46, in the configuration message is
set to a logical 1 value, or otherwise indicates that  the base station is
inner-cell enabled; the pilot signal strength of the active set pilot
signal is  greater than the inner-cell UATI request pilot threshold, i.e.,
the value populating the field 48;  and successive pilot strength
measurements of the active set pilot signal shows that the pilot  



signal strength is decreasing. That is to say, the access terminal is
moving into closest proximity  to the base station and just starts to move
away therefrom. There are other possible methods the  AT could use for
determining if it is at a border cell of a different subnet than checking
to see if  the UATI color code currently held at the AT matches any
secondary color codes in the  configuration. For example, the AT could
check to see if it is in a different subnet than its last  registered
subnet and if there are any secondary color codes in the configuration; if
both are true  then the AT could determine that it is in a border cell.
Similarly, the AT could check to see if its  last registered color code is
different from the primary color code in the configuration and check  to
see if there are any secondary color codes in the configuration; if both
are true then the AT  could determine that it is in a border cell. [0038]
In an alternate implementation, the access terminal uses a hard coded value
for the  inner-cell UATI request pilot threshold without receiving the
threshold or enablement indication  from the base station. Although it
would be preferable to transmit the threshold from the base  station
because it gives the cellular operator flexibility as to inner-cell
registration boundaries, a  14 hard coded value in the access terminal
would be valuable in systems that do not include the  threshold or
enablement indications in their configuration messages. [0039] In an
alternate implementation, the base station, or other access network
station,  broadcasts positional information associated with the base
station or other physical location. The  positional location includes,
e.g., latitudinal and longitudinal values and a registration distance
value. The positional information broadcast by the base station is detected
by the access terminal  and stored thereat. And, when the access terminal
enters into the coverage area of another base  station, the access terminal
also detects positional information broadcast by the base station  defining
the new coverage area. The access terminal, based upon the received
positional  information, is able to calculate the distance between the
current base station and the base station  to which it last registered. The
access terminal compares the calculated distance with the  registration
distance broadcast by the base station to which the access terminal last
registered. If  the calculated distance is greater than the registration
distance, the access terminal registers with  the base station. Otherwise,
the access terminal delays generating a registration message. [0040] That
is to say, the registration distance sent by the base station to which the
access  



terminal was last registered defines a paging area. The access network
knows to page the access  terminal throughout cells within this paging
area. When the access terminal moves beyond the  paging area, the access
terminal is no longer able to be paged. The access terminal again
registers, and a new paging area is formed for subsequent paging of the
access terminal. In  operation of this embodiment of the present invention,
an additional distance (the inner cell  registration distance) is broadcast
by base stations. The additional distance defines an inner  paging area of
a radial dimension less than the radial dimension of the paging area
defined by the  registration distance. When the access terminal is
positioned between the sub-paging area and  the paging area, the access
terminal is positioned at a border of the paging area. And, when so-
positioned, inner-cell registration is permitted, in manners as described
previously when the base  station defining the cell in which the access
terminal is positioned is inner-cell enabled. The  inner cell registration
distance broadcast from a base station will be less than the registration
distance broadcast by that base station. The access terminal will determine
that it is at the border  of the paging area if the distance between the
base station to which it last registered and the  current base station
exceeds the inner cell registration distance. 15 [0041] In another
alternate implementation, the access terminal is further able to  determine
whether, or is provided indications, when the cell in which the access
terminal is  positioned is lightly loaded. In this implementation, the
access terminal is also capable of  determining its location, such as by
GPS data, that the access terminal is positioned in an inner- cell part of
the cell. When so-positioned, the access terminal generates a registration
message  based upon cell loading conditions rather than, e.g., the pilot
signal strength of the pilot signal  broadcast by the base station. And, in
a further implementation, determination of when to  generate the
registration message is dependent upon a combination of the cell loading
conditions  and the pilot signal strength. [0042] And, in a further
embodiment, the access terminal forms a multimode-capable  device capable
of operation in a second communication system using a second communication
technology, such as a WLAN (Wireless Local Area Network). In this
implementation, the  access terminal makes its registration using
communication mechanisms of the second  communication system; the access
terminal would trigger the registration based upon  



determining that it is positioned in an inner-cell part of the cell and by
the availability to transmit  a message by the second communication
technology. And, the network parts of the separate  communication systems
are interconnected, or otherwise interoperable such that the registration
made by way of the second communication system is provided to the first
communication  system. [0043] Other manners, utilizing other broadcast
information, can analogously be utilized  by which to delay registration of
the access terminal until the access terminal is in desired  proximity to
the base station. [0044] Figure 3 illustrates a message sequence diagram,
shown generally at 78,  representative of exemplary operation of the
communication stations 12 and 22 shown in Figure  2. Here, the base station
12 generates, as indicated by the block 82, a configuration message that
includes an inner-cell enablement indication and a value of a minimum pilot
signal strength, or  other positional indicia value. The message, once
generated, is broadcast, here indicated by the  segment 84, for detection
by an access terminal, here the access terminal 22. [0045] The access
terminal receives, indicated by the block 86, the broadcast message,  and
values of the message, including values of the inner-cell enablement
indication and of the  selected threshold are detected, as indicated by the
block 88. The terminal further, and as 16 indicated by the block 92,
compares measured values of the pilot signal, also broadcast by the  base
station, with the threshold value contained in the configuration message. A
determination is  made, as indicated by the decision block 94 as to whether
the measured value of the pilot signal  strength is greater than the
selected threshold. If not, the no branch is taken and the procedure
continues. If, however, the measured value is at least as great as the
threshold value, the yes  branch is taken. A registration message is
generated, indicated by the block 96, and then sent,  indicated by the
segment 98, to the base station. Registration of the access terminal with
the  base station is performed. [0046] Figure 4 illustrates a method, shown
generally at 102, representative of the  method of operation of an
embodiment of the present invention. The method facilitates  registration
of an access terminal with an access network. [0047] First, and as
indicated by the block 104, a configuration message is generated.  



The configuration message selectably includes an inner-cell enablement
indication. The inner- cell enablement indication is indicative of when a
registration request with the access network is  permitted. Then, and as
indicated by the block 106, the configuration message is broadcast
throughout a coverage area of the access network station. [0048] Then, and
as indicated by the block 108, reception at the access terminal of the
configuration message broadcast thereto is detected. And, as indicated by
the block 112, a  registration message is generated when the configuration
message includes the inner-cell  enablement indication and a pilot signal
received at the access terminal is beyond a selected  threshold. [0049]
Thereby, a manner is provided by which to provide for the registration of
an  access terminal with an access network while also better controlling
when a registration message  is sent by the access terminal. The
registration message need not be sent when the access  terminal is
positioned at a cell edge, but rather is sent when the access terminal is
positioned in a  desired position relative to the access network. [0050]
The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention should not necessarily be limited
by this description.  The scope of the present invention is defined by the
following claims. 17 What is claimed is: 1. Access-terminal apparatus (56)
for selectably requesting registration of an  access terminal (22), said
access-terminal apparatus (56) comprising: a configuration message detector
(58) adapted to detect reception at the access  terminal (22) of a
configuration message broadcast throughout a coverage area of a  network
station, the configuration message selectably including an inner-cell
registration  enablement indication; and a registration message generator
(72) configured to generate a registration  message when the configuration
message detected by said configuration message detector  (58) includes the
inner-cell registration enablement indication, a network signal received
at the access terminal (22) is beyond a selected threshold, and a cell in
which the access  terminal is positioned is lightly loaded. 



2. The access terminal apparatus (56) of claim 1 wherein the configuration
message detected by said configuration message detector (58) further
selectably includes  a value of the selected threshold. 3. The access
terminal apparatus (56) of claim 1 further comprising a  network signal
indicia detector adapted to detect reception at the access terminal (22) of
the network signal broadcast thereto. 4. The access terminal apparatus (56)
of claim 3 further comprising a  comparator (62) configured to compare
indicia of the network signal detected by said  network signal indicia
detector with the selected threshold. 5. The access terminal apparatus (56)
of claim 4 wherein said registration  message generator (72) is adapted to
receive indications of the comparisons made by said  comparator (62),
generation of the registration message by said registration message
generator (72) permitted if a comparison made by said comparator (62)
indicates the  indicia of the network signal to be beyond the selected
threshold. 18 6. The access terminal apparatus (56) of claim 5 wherein the
generation of  the registration message by said registration message
generator (72) is permitted if both  the comparison made by said comparator
(62) indicates the indicia of the network signal  to be beyond the selected
threshold and the indicia of the network signal is changing in a  desired
manner. 7. The access terminal apparatus (56) of claim 6 wherein the
desired manner  in which the network signal is changing comprises a
decreasing signal strength level. 8. The access terminal apparatus (56) of
claim 1 further comprising detection  of a secondary color code and wherein
said registration message generator (72) is  configured to generate the
registration message when both the secondary color code and  the inner-cell
registration enablement indication are detected. 9. The access terminal
apparatus (56) of claim 1 wherein the registration  message comprises a
UATI Request message. 10. Apparatus (36) for a network station, said
apparatus (36) comprising:  a configuration message generator (38)
configured to generate a configuration  



message throughout a coverage area of the network station that selectably
includes an  inner-cell registration enablement indication, the inner-cell
registration enablement  indication generated by the configuration message
generator (38) used, along with  detected light cell loading conditions, to
determine whether to send a registration request  to the network station.
11. The apparatus (36) of claim 10 wherein the configuration message
generated by said configuration message generator (38) further selectably
comprises a  value of a selected threshold to be associated with a network
signal. 19 12. The apparatus (36) of claim 11 wherein the value of the
selected threshold  comprises a multiple-bit value. 13. The apparatus (36)
of claim 10 wherein the inner-cell registration  enablement indication
comprises a single bit value. 14. The apparatus (36) of claim 10 wherein
the configuration message  generated by said configuration message
generator (38) further selectably comprises a  secondary color code
presence indication to indicate when the configuration message  includes a
secondary color code. 15. The apparatus (36) of claim 14 wherein the
configuration message  generated by said configuration message generator
(38) includes the inner-cell  registration enablement indication only if
the configuration message includes the  secondary color code presence
indication. 16. A method (102) for broadcasting information by a network
station for use  prior to access-terminal registration with the network
station pursuant to registration  procedures, said method (102) comprising
the operations of: generating a configuration message for broadcast
throughout a coverage area of  the network station that selectably includes
an inner-cell registration enablement  indication, the inner-cell
registration enablement indication, determinative, together with  detected
light cell loading conditions, when a registration request with the network
station is permitted; and broadcasting the configuration message throughout
a coverage area of the  



network station. 17. The method (102) of claim 16 wherein the configuration
message  generated during said operation of generating further comprises a
value of a selected  threshold to be associated with a network signal. 20
18. The method (102) of claim 16 wherein the configuration message
generated during said operation of generating further comprises a secondary
color code  presence indication. 19. A method (102) for requesting
registration by an access terminal (22), said  method (102) comprising the
operations of: detecting reception at the access terminal (22) of a
configuration message  broadcast throughout a coverage area of a network
station, the configuration message  selectably including an inner-cell
registration enablement indication; and generating a registration message
when the configuration message detected during  said operation of detecting
includes the inner-cell registration enablement indication, and  when a
network signal strength received at the access terminal (22) is beyond a
selected  threshold, and when the access terminal (22) determines that the
cell where the access  terminal (22) is located is lightly loaded. 21 


