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A method and apparatus which permits handoffs while the mobile station (2) is in the system access state. This is achieved by
providing for channel assignment messages to be sent over the paging channel of a plurality of base stations (26), which increases the
probability of one of the messages getting through. In addition, this assures the mobile station (2) will be able to handoff to a different
base station (26) and have a traffic channel allocated to it on the new base station (26) without delay. In addition, a method and apparatus
which permits the mobile station (2) to be directly assigned into a soft handoff state upon traffic channel assignment.
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METHOD AND APPARATUS FOR PERFORMING IDLE
HANDOFF IN A MULTIPLE ACCESS COMMUNICATION
SYSTEM

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates to communication systems. More
particularly, the present invention relates to a novel and improved method
and apparatus for performing idle handoff Im a multiple access
communication system. In addition, the present invention relates to an
improved method for assighing a traffic channel in a multiple access
communication system. The invention also relates to a method for
reducing the number of required handoffs which occur while a mobile

station is ‘queued and waiting for a traffic channel in a multiple access
communications system.

II. Description o1 the Related Art

Typically, communications systems prohibit handoffs while the
mobile station is in a system access state. The system access state is the state
in which communications are initiated either by the mobile station by
means of transmussions over an access channel or by a base station by means
of transmissions over a paging channel. In the exemplary embodiment,
messages are sent in acrordance with a code division multiple access
(CDMA) communication format, which is disclosed in detail in U.S. Patent
No. 4,901,307 entitied “Spread Spectrum Multiple Access Communication
System Using latellite or Terrestrial Repeaters” and U.S. Patent No.
5,103,450 entitled “System and Method for Generating Waveforms in a
CDMA Cellular Telephone System”, both of which are assigned to the
assignee of the present invention. The use of paging and access channels for call
mnitation is well kaown in the art and is detailed in TIA/EIA Interim Standard
IS-93-A, entitled “Mobile Station-Base Station Compatibility Standard for Dual
Mode Wideband £pread Spectrum Cellular System™.

. One of the characteristics of CDMA systems is that the same frequency
1s reused in every cell. Diversity combining is a method by which a receiver
receiving signal: carrying the same information, combines those signals
which are propagated through different paths to provide an improved
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estimate of the transmitted signal. A receiver design for taking advantage of

the diversity signals carrying the same information but traveling through
different propagadon paths or transmitted by different transmitters is

described in detall in U.S. Patent No. 5,109,390 entitled “Diversity Receiver
in a CDMA Cellular Telephone System”, assigned io the assignee of the
present invention.

Soft hand-off is a method by which & mobile station moving from
one cell into another receives information from the base stations serving
the two or more cells of the boundary area as long as the mobile station is
located near the boundary. The signals which are sent by the base stations
are combined in the receiver of the mobile stadon by the diversity
combining method mentioned above. A method and system for providing
soft hand-off in a CDMA communication system, where a plurality of base
stations are in communication with a mobile station at or near cell
boundaries is disclosed in U.S. Patent No. 5,101,501 entitled “Method and
System for Providing a Soft Handoff in a CDMA Cellular Telephone
System”, and U.5, Patent No. 5267,261, entitled “Mobile Station Assisted
Soft Handoff in a CDMA Cellular Communication System,” both of which
are assigned 10 the assignec of the present invention, Hard handoff is, in contrast to
soft handoff, where .1 mobile station passing from one cell to another is dropped by

the cell being exited prior to being picked up by the ¢ell being entered.
The use of the same frequency in every cell and the use of soft
handoff results in high CDMA system capacity. The reuse of the same

frequency in the ncighboring cell causes rather rapid changes in the forward
link signal to nois¢- ratio near cell boundaries. This is because the cell being
received by the mobile station may fade and the neighboring cell may
Increase in strength (anti-fade).

-Generally, when the mobile station is receiving two cells, the received
trarfic channel energy per spreading chip to total spectral noise density. for
the signal transmitred by cell 1 is given by equation (1) below:

E

=
P ”
Lo L.rs_ .I__Z.
Ic-rl I
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I 1s the total thermal noise,

E. E. . . .

[ L2 are the fraction of traffic channel power transmitted by cell 1
or or

and cell 2 respectively, and

1., 1, are the fraction of traffic channel power received at the
mobile station from cell 1 and cell 2 respectively.

N

Consider I,. to be small relative to I ., and ior2° When cell 1 fades relative

A

to cell 2 I_, becomes small relative to I, (the ratio 22 becomes large).
orl

pmesd >

e,

Thus, -1121-‘?-1 becomes small. If the mobile station is not in soft handoff, then

O

this change in signal to noise ratio can cause problems. However, if the
mobile station is in soft handoff with the neighboring cell, then the change

In signal to noise ratio is not a problem because the mobile station is

performing diversity combining of the forward traffic channels from both

cells. While the first path given by —-115-9-1 becomes small, the second path

O
given by %C—z becomes large. Thus, fading by one cell increases the signal to
O

noise ratio from the other cell.

Paging is a method of sending information to a mobile station
indicating the initiation of mobile terminated service or to receive an
Indication of new overhead information. A method for Initiating a base
station initiated call is described in detail in U.S. Patent No. 5,392,287,
entitled “APPARATUS AND METHOD FOR REDUCING POWER
CONSUMPTION IN A MOBILE COMMUNICATIONS RECEIVER” and in

(2)

- e bl
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U.S. Patent No. 5,5008,015. The present invention is equally applicable to mobile
station initiated calls, the method for which is described in detail in U.S. Patent
No. 5,544,196.

In a slotted paging system, a mobile station monitors the paging
channel for a shcrt predetermined interval of time and then does not
monitor the paging channel again until the next predetermined time
interval. In IS-9i-A this method of periodically monitoring the paging
channel is called slotted mode and the mobile station may monitor the
paging channel for 80 ms. every 1.28 seconds. The period between
monitoring intervals can be made longer as desired by the user. Before each
predesignated time: slot in which a mobile station may be paged, the mobile
station wakes up (becomes active) and resynchronizes or improves its
synchronization with the base station. The mobile station then monitors
for pages or other messages in the slot. After some interval, the mobile

station can becomu: inactive and not monitor the paging channe! until just
before the next assigned slot.

Prior to the time when a mobile station is actively communicating
traffic information with the mobile communication systemn and after the
time when the mobile station has achieved timing synchronization with
the communication. system, the mobile station is in a state referred to as the
idle state. In the iclle state, the- mobile station can receive messages, receive
an incoming call, initiate a call, initiate registration, or initiate message
transmission. When in the mobile station idle state, IS-95-A permits the
mobile station to perform an idle handoff at any time other than the
interval that the inobile station is required to be monitoring its assigned
slot.

However, when the mobile station originates a call or receives a page,
the mobile station enters the system access state to send an origination
message or a page response message. While in the systemn access state, an
IS-95-A mobile station does not operate in the slotted mode, This is called
non-slotted operation. Specifically, the mobile station continually monitors
the paging channel until directed by the base station to a different state or an
error condition occurs permitting the mobile station to exit the system access
state. The exemplary embodiment will be described in the context of the
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origination operation and origination message, but the concepts directly
apply to the mobile terminated call process and page response message.
After the mobile station sends the origination message and receives an
acknowledgment, the mobile station waits for a channel assignment
message, which indicates upon which channel traffic communications from
the base station to the mobile station will be conducted.

Upon receipt of the channel assignment message, the mobile station
tunes to the allocated traffic channel, receives information on the forward
traffic channel, and begins to transmit on the reverse traffic channel. The
forward traffic channel is the channel upon which information from the
base station to the mobile station is sent and the reverse traffic channel is
the traffic channel upon which information from the mobile station to the
base station is sent.

The interval between the time that the mobile station sends the
origination message and the time at which the mobile station receives the
channel assignment message depends upon the implementation of the
individual infrastructure vendor. It can range from less than one-half of a
second to several seconds. Until the time that the mobile station receives
the channel assignment message, the mobile station is in the system access
state.

The paging channel typically does not support soft handoff. Thus the
1ssues of fading previously described occur. These are typically counteracted
by having the radiated power of the paging channel higher than the traffic
channel. Since one paging channel can handle the call origination and
termination of many traffic channels, the loss in capacity by this higher
power 1s minimal. In order to support soft handoff on the paging channel,
the system would essentially have to send the same information on the
paging channel in all cells, thus dramatically reducing the overall capacity of
the paging channel.

While in the idle state, the mobile station is permitted to perform
handoffs. Typically, the mobile station performs a handoff whenever the
received signal level from one cell gets sufficiently above another cell. This
idle handoff is typically done before the mobile station begins monitoring
the slot. However, there can be cases in which the mobile station is unable
to choose the correct cell before the slot begins and the mobile station must
continue to monitor the existing cell. While in the system access state, the
mobile station is not permitted to perform idle handoffs.
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However, when the maobile station is in the system access state there

can be cases in which the change in signal to noise ratio, -?:51, changes so fast
O

that the message error rate becomes so high that mobile station cannot
correctly receive the signaling messages sent on the paging channel. As a
result, the motile station may not receive the channel assignment message.
This means that the call origination was not successful. 15-95-A permits the
mobile station to exit the system access state and return to the mobile station
idle state, if it has not received any paging channel messages for one second.
This means that the mobile station does not receive the channel assignment
message and the call origination was unsuccessful.

A similir problemn exists when the mobile station is first assigned to
the traffic charmel. IS-95-A permits only a single base station to be assigned
to the mobile station. If another cell is strong or becomes stranger, the
mobile station may not be able to receive the forward traffic channel
successfully. As a result, the call may drop. The problem is that the mobile
station is assigned to a traffic channel with a single active set member and is
not in soft handoff.

Under [5-95-A, in order for the mobile station to enter into soft

handoff, the syollowing steps must occur. First, the mobile station detects
that the pilot of another base station is above a predetermined enerpy

threshold value. Second, the mobile station sends a pilot strength
measurement message. Third, the infrastructure sets up the handoff, and
the infrastruciure sends the handoff direction message to the mobile station.
Depending upon the circumstances and the implementation, this may take
from a few hundred milliseconds to considerably more than one second.
Thus, soft handoff is generally supported in 18-95-A

systems. However, soft handoff is not supported when the mobile station is
in the system access state. Thus, there is a need for a system which permits
soft handoff while the mobile station is in the system access state to provide

increased reli:ibility in the system access process and other benefits.

SUMMARY OF THE INVENTION

The present invention describes several modifications which can
improve operation on the paging and access channels. The first feature of
the present inwvention is that it permits handoffs while the mobile station i

in the system access state. This permits the mobile station to receive a base
station whos: signal-to-noise ratio is high so0 that the message error rate is
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low. This avoids having dropped call setups due to the
inability to receive the paging channel. By permitting
handoff, the base station needs to send the channel
assignment message over the paging channel via a plurality

of base stations.

A second feature of the present invention 1s that
it permits the infrastructure to know which base stations
should send the channel assignment message to the mobile
station. In addition, this assures the mobile station will
be able to handoff to a different base station and have a
traffic channel allocated to it on the new base station

wlithout delay.

A third feature of the present i1nvention 1s that
it permits the infrastructure to know which base stations
should be in the mobile station’s active set before the
mobile station 1s assigned to the traffic channel. The
active set is a set of base stations which are providing the
strongest signals to the mobile station at a given time.
This permits the infrastructure to determine, before the
mobile station is assigned to the traffic channel, whether
there are sufficient resources to place the mobile station
into soft handoff. This is useful because a mobile station
near the cell boundary may lmmediately request to be placed
into soft handoff after it is assigned to the traffic
channel. Furthermore, this minimlzes call drops due to the

rapid changes in signal-to-noise ratio mentioned previously.

In addition, coupled with the third feature of the
present invention 1s the inclusion of multiple active set
members in the channel assignment message, permitting the

mobile station to be assigned to a traffic channel 1n a soft

handoff state.



0

10

15

2.0

2.5

CA 02257208 2012-04-04

14709-149

7a

Finally the features presented above provide special

utility 1n the priority access and channel allocation (PACA)

operation which provides for users to galin access to limited
communication resources 1n accordance with designated user

priorities.

P

While the 1nvention 1s described 1n terms of a CDMA

system, the i1nvention 1s applicable to any cellular or

satelllite communications system.

According to a first broad aspect, the invention

provides for a method used i1n a mobile communication system

F

including a mobilile station capable of communicating with a

plurality of base stations, said method providing a channel

assignment message to said mobile station, comprising the steps

-

of: transmitting from a first base station to said mobile

station, wherein said mobile station is in a system access

state, a list of base stations to which said mobile station is

permitted to perform idle handoff; transmitting a channel

assignment message from at least two of said plurality of base

stations 1n sald list of base stations to said mobile station:

and performing an idle handoff of said mobile station from said

first base station to a second base station in the list of base

stations, said 1dle handoff occurring during said mobile

station's access of said communication system.

According to another aspect of the present invention,

there 1s provided a method used in a mobile communication

system including a mobile station capable of communicating with

P

a plurality of base stations, said method providing a channel

assignment message to said mobile station, comprising the steps

of: transmitting from a first base station to said mobile
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station, wherein said mobile station 1s 1n a system access
state, a list of base stations to which said mobile station is
permitted to perform i1dle handoff; transmitting a channel
assignment message from at least two of said plurality of base
5 stations 1n said list of base stations to salid mobile station;
and performing an idle handoff of said mobile station from said
first base station to a second base station, said second base
station being one of said at least two of said plurality of
base stations in the list of base stations, said idle handoff

10 occurring during sald mobile station's access of said

—

communication systemn.

According to another aspect of the present 1nvention,

there is provided a method for performing idle handoff

comprising the steps of: measuring, at a mobile station in an
15 idle state, received signal energies from a plurality of base

stations; compiling, at said mobile station, a first set of

base stations with received energies exceeding a predetermined

threshold; determining a second set of said plurality of base

stations with resources to provide communications to said

20 mobilile station; and performing an i1dle handoff by the mobile

station 1n a system access state to a base station common to

sald first set and said second set.

According to still another aspect of the present
invention, there 1s provided a method for transitioning a

25 mobille station from an idle state to a soft handoff,
comprising: transmitting a list containing identifiers of base
stations to which the mobile station in a system access state

1s permitted to perform an idle handoff; transitioning the

mobile station from an idle state to a soft handoff with a

30 subset of the base stations identified in the list: and
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transmitting a traffic channel assignment message indicating

&

traffic channel allocated by each base station of the subset of

base stations 1ldentified 1n the 1list.

According to yet another aspect of the present

invention, there is provided a method for transitioning a

moblle station from an idle state to a soft handoff,

comprilsing: measuring signal energies received from a

plurality of base stations at a mobile station in an idle

——

state; compiling a first list containing identifiers of base

stations with received signal energies exceeding a

predetermined threshold at the mobile station; determining a

F

second list containing identifiers of base stations of the

first list to which the mobile station in a system access state

g

1s allowed to perform an 1dle handoff; transitioning the mobile

station from an 1dle state to a soft handoff with a subset of

the base stations 1dentified by the second list; and

transmitting a traffic channel assignment message indicating

traffic channel allocated by each base station identified by

the second list.

According to a further aspect of the present

invention, there 1s provided an apparatus for transitioning a

mobile station from an idle state to a soft handoff,

F

comprising: a plurality of base stations configured to:

P

transmit a list containing identifiers of base stations to

which the mobile station in a system access state is permitted

to perform an 1dle handoff; and a mobile station configured to:

transitlion from an idle state to a soft handoff with a subset

F

of base stations identified in the list, wherein said plurality

g—
p—

of base stations are further configured to: transmit a traffic

F

channel assignment message indicating traffic channel allocated
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py each base station of the subset of base stations identified

in the list.

According to yet a further aspect of the present

invention, there is provided an apparatus for transitioning a

5> mobille station from an idle state to a soft handoff,
comprising: a processor; and a storage medium coupled to the

processor and containing a set of instructions executable by

the processor to: determine a first list containing identifiers

of base stations with resources to provide communications to

10 the mobile station; determine a second list containing

ldentifiers of base stations of the first list to which the
moblile station 1n a system access state is allowed to perform

an 1dle handoff; and cause transition of the mobile station

from an idle state to a soft handoff with a subset of base

15> statlons i1dentifled by the second list, wherein said processor

causes transition of the mobile station from an idle state to 3

soft handoff with a subset of base stations identified by the

second list by executing a set of instructions to: cause

transmission of a traffic channel assignment message indicating

20 traffic channel allocated by each base station identified in

the second list.

According to one aspect of the present invention,

there 1s provided an apparatus for performing idle handoff,

comprising: means for measuring, at a mobile station in an idle

2> state, received signal energies from a plurality of base

stations; means for compiling, at the mobile station, a first

p—

set of the base stations with received energies exceeding a

predetermined threshold; means for receiving a second set

1ndicating the base stations with resources to provide

30 communications to the mobile station; and means for performing
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an 1dle handoff by the mobile station in a system access state

to a base station common to the first set and the second set.

o=y

According to another aspect of the present invention,

there 1s provided an apparatus for performing idle handoff,
comprising: a searcher configured to measure received signal
energles from a plurality of base stations; and a control
processor configured to: compile a first set of the base
stations with recelved energies exceeding a predetermined
threshold; receive a second set indicating the base stations
with resources to provide communications to the apparatus; and

perform an 1dle handoff in a system access state to a base

station common to the first set and the second set.

According to another aspect of the present invention,
there 1s provided a mobile station, comprising: an antenna

configured to receive signals; a control processor configured

to: compile a first set of the base stations with received
energles exceeding a predetermined threshold; receive a second
set 1ndicating the base stations with resources to provide

g

communications to the apparatus; and perform an idle handoff in

L

a system access state to a base station common to the first set

and the second set.

According to another aspect of the present invention,

there 1s provided a computer-readable medium storing a program

for performing idle handoff which comprises computer readable
instructions executable to: measure, at a mobile station in an

1dle state, received signal energies from a plurality of base

stations; compile, at the mobile station, a first set of the

pase statlons with received energies exceeding a predetermined

threshold; receive, while the mobile station is in a system

access state, a second set of the base stations with resources
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to provide communications to the mobile station; and perform an

1dle handoff by the mobile station in the system access state

to a base station common to the first set and the second set.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present

invention will become more apparent from the detailed

description set forth below when taken in conjunction with the

P

drawlngs 1n which like reference characters identify

correspondingly throughout and wherein:

'-D
P

FIG. 1 1s a block diagram of a mobile station

’-'.

communicating with a base station of a group of base stations;
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FIG. 2 shows a layout of cells corresponding to base stations; and
FIG. 3 shows the pilot Ec/Ip for a mobile station moving between two

base stations.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, upon power-up, mobile station 2 enters the
system determination substate. A system determination processor (not
shown) selects a system upon which to perform an acquisition attempt and
provides the necessary frequency information to receiver (RCVR) 8.
Although not separately shown, the system determination processor could
be implemented within control processor 18. Control processor 18 can be
implemented in a microprocessor or microcontroller operating under
program control stored in memory.

In the exemplary embodiment, after having selected a system for
system determination, mobile station 2 moves into the pilot acquisition
substate in which it attempts to demodulate a pilot signal based on the
acquisition parameters retrieved in the system determination substate.

In the exemplary embodiment, mobile station 2 attempts to acquire a
CDMA pilot signal in accordance with the acquisition parameters. Signals
(if present) are received at antenna 4 and passed through duplexer 6 to
receiver 8. Receiver 8 down converts, amplifies the received signal,
converts the analog signal to a digital representation and passes the signal to
searcher 10. Searcher 10 attempts to acquire a pilot signal by testing PN
offsets. A PN offset is tested by demodulating the signal in accordance with
the PN offset hypothesis and measuring the signal energy of the
demodulated signal. Design and implementation of searcher hardware for
CDMA acquisition is know in the art and is described in detail in
aforementioned U.S. Patent No. 5,109,390.

When searcher 10 detects a pilot signal with energy above a
predetermined threshold value, mobile station 2 enters the Sync channel
acquisition substate and attempts acquisition of the Sync channel. Typically,
the Sync channel as broadcast by the base stations includes basic system
Information such as the system identification (SID) and the network
identification (NID), but most importantly provides timing information to
mobile station 2. Mobile station 2 adjusts its timing in accordance with the
Sync channel information and then enters the mobile station idle state.
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Upon euccessful acquisiion of the Syne channel, mobile station 2

begins to monitor the paging channel in accordance with a predetermined

paging format. Mobile station 2 demodulates a signal based on a
precdetermined Walsh sequence that is reserved for paging channel
transmissions. For example say that the pilot signal that was acquired was
transmitted by base station 26a, then mobile station 2 monitors the paging
channel in accordance with timing information provided by the Sync
channel and using a predetermined Walsh sequence. Base staton 26a
intermittently transmits overhead information on the paging chamnel.

In the exemplary embodiment, the overhead information includes a
list known a3 the neighbor list. In IS-95-A, this list is provided to the mobile
station 2 by base statichs 26a-26n in the Neighbor List Message. This list is
referred to herein as NGHBR_LIST_BASE. NGHBR_LIST BASE is a list of
base station:: in the vicinity of base station 26a which may provide strong
signals to mobile station 2 and thus are candidates for idle handoff. In the
exemplary cmbodiment base stations 26a-26k in FIG. 1 correspand to cells
36a-36k tn FIG. 2, respectively. Thus, base station 26a provides coverage to
cell 36a.

Referring to FIG. 1, in the exemplary embodiment base stations
26b-26k art: in NGHBR_LIST BASE transmitted to mobile station 2. It
should be noted that the present invention is equally applicable to the case
where some of the base stations in the neighbor list are not controlled by the
same base station controller (BSC) 32. Base station controller 32 is
responsible: for providing information between the base stations 26a-260, for
selectively providing information from a main telephone switching office
(MTS0) (uot shown) to base stations 26a-260 and for providing the base
stations 26a-260 with internally generated messa ges.

If the pilot signal acquired was transmitted by base station 26a, after
receiving the overhead information, mobile station 2 may register with base
station 26a by transmitting its mobile identification number (MIN) to l:;ase
station 26a. Mobile station 2 then enters the idle state and monitors its
allocated paging channel in the slotted pPaging mode after successful
registration with base station 26a. If registration is not performed, the
mobile station also enters the idle state and monitors, in the slotted paging

mode, its allocated paging channel which is transmitted by base station 26a.
In slotted paging mode, base station 26a transmits any paging or

signaling information diracted to mobile station 2 at predetermined time

mntervals called time slots. In the exemplary embodiment, the time slots

and paging channel are determined in aceordance with a hashing function
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of the mobile identification number (MIN), which upon registration is
known to base station 26a and mobile station 2.

In some embodiments of the present invention, base station 26a transmits to mobile
station 2 a list of base stations to which mobile station 2 is permitted to
perform idle handoff while in the system access state. This list is referred to
herein as LIST_BASE. Base stations in LIST_BASE are typically a subset of
the base stations in NGHBR_LIST_BASE and would typically be using the
same base station controller (BSC). S50 for example in FIG. 1
NGHBR_LIST_BASE may consist of all the base stations 26b-26k, but the
LIST_BASE may consist of the subset of base stations 26b, 26¢ (not shown),
26g (not shown), and 26h (not shown).

The following description is in terms of a call origination and the
discussion centers around the origination message. The same procedures
apply to call termination with the page response message substituted for the

origination message. _
- When mobile station 2 originates a call via modulator 22 and TMTR 24, message

generator 20 generates an origination message and transmits that message on the access
channel. Message generator 20 can be implemented in a microprocessor
programuned to carry out the functions described. Although illustrated as a
separate element message generator 20 could be implemented within
control processor 18. That message is received and demodulated by base
station 26a which the mobile station is currently monitoring. In response to
recelving the origination message, each of the base stations in LIST BASE
26a-261 transmits a channel assignment message indicating a traffic channel
upon which communications will be conducted. It should be noted that
typically the Walsh channel used for communications with a first base
station in LIST _BASE will not be the same Walsh channel used for
communications with a second base station in LIST BASE. Because a
plurality of base stations are sending the channel assignment message, the
mobile station 2 is free to perform an idle handoff while in the System
Access state and after sending the origination message to any base station
which 1s in LIST _BASE and still be able to receive the channel assignment
message.

In an alternative embodiment, mobile station 2 sends the origination
message to base station 26a and then waits for an acknowledgment of the
origination message. Until the mobile station receives the
acknowledgment, the mobile station is not permitted to perform a handoff.

‘However, after the mobile station receives the acknowledgment, the mobile

station 1s free to perform an idle handoff to any base station in LIST_BASE.
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In another ultemative embodiment, mobile station 2 sends the origination message using
the procedures des:ribed in 18-95-A as described in detail in U.S. Patent No. 5,673,259. Ifan
acknowledgment s not recerved from base station 26a within a
predetermined timeout period, the mobile station increases its transmit
power and attempts to send the message again. If mobile station 2 is unable
to receive an acknowledgment from base station 26a after a certain number
of attempts and another base station, base station for example 26b, is
stronger, mobile station 2 is permitted to perform an idle handoff to base
station 26b ancl restart the transmission of the origination message.

In one embodiment, each of base stations in LIST_BASE transmits a
channel as'sigment message only indicating a taffic channel for
communication with that particular base station. In an alternative
embodiment, each of base stations 26a-26i in LIST_BASE transmits an
identical Channel Assignment Message that indicates not only the traffic
channel to be used for communications with that particular base station but
also indicates the traffic channel to be used for communications with all
base stations in LIST_BASE. This would require the base stations 26a-26i in
LIST_BASE communicate the available traffic channels through base station
controller 32, By providing channel assignment messages from a plurality

of base stations, the success rate of the channel assignment process is greatly
enhanced.

The abnve process permits the infrastructure to set up soft handoff
and include ynore than one member of the Active Set in the Channel

Assignment Message. Instead of first communicating with one base station
and then moving into soft hand-off, it is thus possible for mobile station 2 to
come up immediately in a soft handoff state and immediately receive traffic
communication from two or more base stations. This speeds up the process
of getting mobile station 2 into soft handoff, which Improves performance
of the system and minimizes call drops due to a low forward traffic chanfal
signal to nois? ratio.

In one embodiment of this process, the base station sets up soft
handoff with all base stations in LIST_BASE. In an alternative embodiment
of this process, the base station sets up soft handoff with a subset of base
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This information includes the identities of this subset of base stations. In IS-
95-A, the pilot PN offset identifies the base station.

The paging messages sent by base stations 26a-26i are received at
antenna 4 of mobile station 2. The received message is then provided
through duplexer 6 to receiver 8 where the received signal is down
converted and amplified. The down converted messages are provided to
demodulators 12a-12j which demodulate the received messages. Control
processor 18 in accordance with information from searcher 10, selects the
paging channel or channels that mobile station 2 will demodulate the
incoming paging channel data. In one embodiment, demodulators 12a-12j
monitor only one base station.

Searcher 10 in conjunction with control processor 18 determines that
another base station is better. Then control processor 18 has the
demodulators begin to demodulate the received signal from the other base
station. Because mobile station 2 will receive an assignment message from
more than one base station, mobile station 2 is free to perform an idle
handoff while in the system access state. In another embodiment, mobile
station 2 monitors all base stations in LIST_BASE and demodulates signals
identified in LIST_BASE.

In a preferred embodiment, LIST_BASE is not provided separately
from the Neighbor List Message, but rather an indication is provided
indicating which members of the neighbor list (NGHBR_LIST_BASE) are
members of LIST_BASE along with the Neighbor List Message. In the
exemplary embodiment, one of the reserved values in the overhead
message is used to indicate which of the systems specified in the Neighbor
List Message are in LIST_BASE. In the exemplary embodiment of an
[5-95-A base station, the reserved values in the overhead message used to
specify the members of LIST_BASE are NGHBR_CONFIG values in the
Neighbor List Message.

In the exemplary embodiment, the IS-95-A Neighbor List
Message__includes the pilot PN offsets for base stations in the

NGHBR_LIST_BASE and an indication of which base stations in the
Neighbor List Message are in LIST_BASE. The pilot PN sequence for the
current base station is transmitted to provide a reference for mobile station 2
with which it can use to identify the other base station PN offsets.

As described above, all base stations in LIST BASE would be required
to send channel assignment messages to mobile station 2. While this would
permit mobile station 2 to handoff and thus increase the success rate of the
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channel assignment process, it requires additional Paging Channel capacity
for all call setups.

A modification of this procedure that would reduce the Impact to the
paging channel capacity is to have mobile station 2 send a list of pilots which
are above a predetermined power threshold. This list is referred to herein as
LIST_ MOBILE. In one embodiment, searcher 10 demodulates pilot signals
with a preference to the PN offsets of the base stations in the LIST_BASE
followed by the PN offsets of base stations in NGHBR_LIST BASE and then
In accordance with the remaining PN offsets. A method for providing an
optimized search prioritization is described in the aforementioned U.S.
Patent No. 5,267,261.

In the exemplary embodiment, searcher 10 demodulates the received
signals in accordance with a pilot PN offset and measures the energy of the
demodulated pilot. The energy values are provided to control processor 18.
Control processor 18 compares the energy of the demodulated signal with a
threshold value and compiles a list of PN offsets which are above that
threshold. This list is referred to as LIST_MOBILE. Once LIST MOBILE has
been compiled it is transmitted on the access channel and is received by base
station 26a which mobile station 2 is monitoring. In the exemplary
embodiment, LIST_MOBILE is included in the origination message.

In another embodiment, LIST _MOBILE is received by more than one
of base stations 26a-260. LIST_MOBILE is provided to base station
controller 32. In the preferred embodiment, the threshold used by mobile
station 2 to determine whether to include a base station in LIST MOBILE is
sent as part of the overhead messages by base stations 26a-260. In the
preferred embodiment, this threshold could be the T_ADD value sent in the
I5-95-A System Parameter Message. This T_ADD value is currently used by
the IS-95-A mobile stations to determine whether to send the I1S-95-A Pilot
Strength Measurement Message on the traffic channel to the base station
Indicating that the mobile station has detected a pilot exceeding T_ADD.

FIG 3. illustrates the E./Ip for the IS-95-A pilot channel broadcast by
base stations 26a and 26b as mobile station 2 moves away from base station
26a towards base station 26b. When mobile station 2 is fully within the
coverage of base station 26a as indicated by region 38, the pilot channel of
base station 26b is below the T_ADD level. Similarly, when mobile station 2
1s fully within the coverage of base station 26b as indicated by region 41, the
pilot channel of base station 26a is below the T_ADD level. When mobile
station 2 is in region 38, it does not report, in the origination message, base
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station 26b. Similarly, when mobile station 2 is in region 41, it does not
report, in the origination message, base station 26a.
When mobile station 2 is in region 39, the pilot E./Ij for base station

26b 1s above T_ADD and the mobile station reports 26b in the origination
message. Similarly, when mobile station 2 is in region 40, the pilot E./Ij for

base station 26a is above T_ADD and the mobile station reports 26a in the
origination message. The preferred embodiment uses E./Iy as given in
[5-95-A for these measures; however, alternative measures of signal
strength or signal-to-noise ratio which are well known in the art are equally
applicable.

In the preferred embodiment, mobile station 2 would be permitted to
perform an idle handoff only to those base stations in both LIST MOBILE
and LIST_BASE. Call the set of base stations in both lists LIST BOTH. This
has two advantages. First, the infrastructure need only send the Channel
Assignment Message in those base stations identified by the mobile station
as possible candidates for an idle handoff and which the mobile station is
permitted to handoff. This is the set of base stations is given in LIST_BOTH.
This will significantly reduce the additional messaging that is required.
Second, LIST_MOBILE provides a list of pilots above T_ADD to base station
controller 32, which permits the infrastructure to identify which base
stations should be a member of the mobile station’s Active Set. Thus, if the
base station controller 32 desires to set up soft handoff when the mobile
station is assigned to a traffic channel, it only needs to set up soft handoff
with those base stations in LIST_MOBILE.

In an alternative embodiment, mobile station 2 sends to the base
station in its origination message those base stations in LIST BOTH. This
reduces the amount of information which needs to be sent from mobile
station 2.

Furthermore, it permits the infrastructure to set up soft handoff and
include more than one member of the Active Set in the Channel
Assignment Message. The Channel Assignment Message would include the
pilot PN offsets of base stations which are in the Active Set. It is possible for
the mobile station 2 to come up immediately in a soft handoff state and
immediately receive traffic communication from two or more base stations,
Instead of first communicating with one base station and then moving into
soft hand-off which may not be possible due to capacity or other limitations.

For example, if mobile station 2 is in cell 36a near the boundary with
cell 36b at location 37 as shown in FIG. 2, then LIST_MOBILE will identify
the pilot PN offsets of base station 26b. The channel assignment message
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that will be anzmhitied by both base stetion 26a and 26b will identify a traffic

channel for us: by mobile station 2 for dedicated communications between
base stations 2¢a and 26b and mabile station 2. At least one of demodulators

12a-12j will be tuned to receive traffic chennel information from base
stations 26a and another one of demodulators 12a-12j will be tuned to
receive traffic channel information from base stations 26b. A plurality of
demodulators 12a-12j will begin demodulating the traffic channel signals
transmitied by base stations 26a and 26b. The demodulated signals will be
provided to diversity combiner 34 which combines the received signals to
provide an improved estimate of the transmitted data.

There iue several other items which are important to the present
invention. The first is That mobile station 2 may not be allowed to perform
the idle hancloff until it receives the acknowledpment to a transmitted
message or the Hmeout for recelving the acknowledgment has expired, This
is t0 permit mobile station 2 to receive the acknowledgment to its access
channel probes. It also permits the base station 26a to which the mobile
station 15 sending its access channel probes to generate the acknowledgment
rather than the acknowledgment being generated by base station controller
32, This has the advantage of reducing delay, thus making the call setup
process faster. Furthermore, if mobile station 2 is in the System Access State
and does perform an idle handoff after the acknowledgment timsout has
expired, mobile station 2 must restart the Access Channel probe
transmission procedures. This would be the same as if mobile station 2
transmitted i. new origination message.

In an alternative embodiment, mobile station 2 may perform the idle
handoff to base staions in  LIST BASE Dbefore receiving  the
acknowledginent. However, this means that all base stations in LIST BASE
would need to send the acknowledgment and thus base station controller 32
would need to be involved in generating the acknowledgments. In .an
modificatior. of this alternative embodiment, the mobile station 2 may
perform the idle handoff to base stations in LIST_MOBILE before receiving
the acknowledgment. Similarly, this means that all base stations in
LIST MOBILE would need to send the ackfzowledgment and thus base

station controller 32 would need to be involved in generating the
acknowledgments.

In & preferred embodiment, the present invention provides for the
contingency that the channel assignment message was transmitted by base
station 26a but not received by mobile station 2. Base station 26éa may have
received the Origination Message, from mobile station 2, but mobile
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station2 may not have received the channel assignment message
acknowledging the receipt of the Origination Message from base station 26a.
Even absent receipt of the acknowledgment message, mobile station 2 may
perform the idle handoff to, for example, base station 26b.

Base station 26b may be sending the Channel Assignment Message to
mobile station 2, while the mobile station 2 is retransmitting the
Origination Message. In the exemplary embodiment when an
acknowledgment message is sent, an indication of which message is being
acknowledged accompanies it. Mobile station 2 ignores the Channel
Assignment Message unless the indicator corresponds to the most recently
sent Origination Message. The present invention presents several ways to
correct this problem. An obvious one is to have the base station 26b use the
same acknowledgment indicator as was in the Origination Message received
by base station 26a. This can be done by passing the acknowledgment
indicator values from base station 26a to base station 26b through base
station controller 32. In an alternative embodiment, mobile station 2 can
stop transmitting an access probe if it receives the Channel Assignment
Message and tune to the channel specified by the Channel Assignment
Message.

In an improved embodiment, the Paging Channel configuration of all
base stations to which mobile station 2 is allowed to handoff (base stations in
LIST_BASE) are the same. Base stations not supporting these capabilities
would not be included in LIST_BASE.

The above scheme can also be used to support Priority Access and
Channel Allocation (PACA). The PACA feature is well known in the art
and is described in detail in “TIA/EIA/IS-53-A Cellular Features
Description”. When PACA is invoked, mobile station 2 is given priority
over other mobile stations in obtaining a Traffic Channel when a Traffic
Channel is not available. Specifically, mobile station 2 sends an Origination
Message containing the PACA feature code and the dialed number. If a
Tratfic Channel is immediately available, mobile station 2 is assigned to the
Iratfic Channel. If a Traffic Channel is not immediately available and
mobile station 2 is authorized to use PACA, the base station monitoring
mobile station 2, say base station 26a, places mobile station 2’s request into a
PACA queue. Alternatively, this PACA queue can be managed by base
station controller 32. The position in the queue depends upon the priority
of the PACA request and the age of the request. When a Traffic Channel

becomes available, the request at the head of the PACA queue is assigned to
the Traffic Channel.




CA 02257208 1998-12-04

WO 97/47154 PCT/US97/09903

10

15

20

25

30

35

17

When the mobile station 2's request is in a PACA queue, mobile
station 2 may be sent periodic messages informing the user of mobile
station 2 of the queue status. One issue with PACA is that the infrastructure
needs to know the cell which mobile station 2 is currently using in order to
determine whether the channel is free. With most systems, this implies
that mobile station 2 must register or resend the Origination Message every
time mobile station 2 performs an idle handoff. Due to the abruptness of
transitions between CDMA base stations, mobile station 2 may register or
resend the Origination Message several times while crossing the boundary
between base stations. A second consideration with CDMA is that mobile
station 2 may need to be placed into soft handoff soon after it is assigned to a
Tratfic Channel. Unless resources are available in multiple base stations to
support the call, the assignment may not be successful.

With the modified Origination Message described above, mobile
station 2 indicates other base stations which should be in the mobile
station’s Active Set, the set of base stations from which mobile station ? has
detected strong pilot signals. In one embodiment, mobile station ? sends
LIST_MOBILE and the base station determines LIST BOTH. In another
embodiment, mobile station 2 sends LIST_BOTH. This permits the
infrastructure to determine whether resources are free in all base stations
needed for the PACA call. In order to reduce the rate of sending the
Origination Message, the base stations in LIST_BOTH are those which the
mobile station can move without having to resend the Origination Message.
When this feature is invoked, the infrastructure needs to send the queue
status information in all base stations in LIST_BOTH. If mobile station 2
moves out of the coverage of the base stations in LIST BOTH, mobile
station 2 resends the Origination Message.

The previous description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent
with the principles and novel features disclosed herein.

I CLAIM:
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CLAIMS:
1. A method used in a mobile communication system

P

including a mobile station capable of communicating with a

plurality of base stations, said method providing a channel

5> assignment message to said mobile station, comprising the steps

of:

transmitting from a first base station to said mobile
station, wherein said mobile station is in a system access

state, a list of base stations to which said mobile station is

10 permitted to perform idle handoff;

transmitting a channel assignment message from at

g

least two of said plurality of base stations in said 1list o:

|k

Pase stations to said mobile station:; and

H

performing an idle handoff of said mobile station

15 from said first base station to a second base station, said

second base station being one of said at least two of said

’-ﬁ.

plurality of base stations . in the list of base stations, said

1dle handoff occurring during said mobile station's access of

sald communication system.

20 2. The method recited in claim 1 wherein said list of

F

pase stations includes a list of active base stations, wherein

an active base station is a base station to which said mobile

station can only perform an idle handoff when the base station

1S designatéd.

25 3. The method recited in claim 2, wherein said list of

pase stations 1s not transmitted to said mobile station via a

traffic channel.
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1)

4 . The method recited in claim 2, wherein said list of
base stations 1s transmitted to said mobile station via an

access Or pagling channel.

5. A method for performing i1dle handoff comprising the

O steps of:

measuring, at a mobile station in an idle state,

received signal energies from a plurality of base stations;

complling, at said mobile station, a first set of
base stations with received energies exceeding a predetermined

10 threshold;

determining a second set of said plurality of base
stations with resources to provide communications to said

mobilile station; and

performing an idle handoff by the mobile station in a
15 system access state to a base station common to said first set

and said second set.

1)

6. The method of claim 5 further comprising the step of

P

transmitting a message indicative of said second set of base

stations to said mobile station.

20 7. The method of claim 6 wherein said transmitting a

message i1ndicative of said second set of base stations to said

moblle station comprises:

transmitting a message indicative of said second set

of base stations from a single base station.
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claim 6 wherein said transmitting a

message 1ndicative of said second set of base stations to said

mobile station comprlses:

transmitting a message 1ndicative of said second set

5 of base stations

stations.

J— e

from two or more of said plurality of base

9. The method of claim 6 further comprising:

transmitting a message indilcative of the base

stations in common with

10 said second set of base

10. The method of

a message 1ndicative of

-

sald moblile station.

11. The'method of

F

F

sald first set of base stations and

stations from said mobile station.

claim 5 further comprising transmitting

sald first set of base stations from

"

claim 10 further comprising the step of

15 transmitting a message indicative of the base stations in

common with said

of base stations.

F

first set of base stations and said second set

12. The method of claim 11 wherein said message

indicative of the base stations in common with said first set

F

20 of base stations and said second set of base stations 1is

transmitted from a single base station.

13. The method of claim 11 wherein said message

indicative of the base stations in common with said first set

P

of base stations and said second set of base stations 1is

p— g——

25 transmitted from two or more of said plurality of base

stations.
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14. The method of claim 13 wherein said two or more of
sald plurallity of base stations are the base stations 1n common

with said first set of base stations and said second set of

base stations.

5 15. A method for transitioning a mobile station from an

F

idle state to a soft handoff, comprising:

transmitting a list containing ildentiflers of base
stations to which the mobile station in a system access state

is permitted to perform an idle handoff;

10 transitioning the mobile station from an idle state

to a soft handoff with a subset of the base stations identified

in the list; and

transmitting a traffic channel assignment message

"

indicating traffic channel allocated by each base station of

15 the subset of base stations identified in the list.

16. The method as claimed 1in claim 15 wherein said
transmitting a traffic channel assignment message indicating

traffic channel allocated by each base station of the subset of

base station identified in the list comprises:

20 transmitting a traffic channel assignment message

from each base station identified in the list.

17. The method as claimed in claim 15 wherein said

transmitting a traffic channel assignment message indicating

i)

traffic channel allocated by each base station of the subset of

25 base statlon comprises:

transmitting a traffic channel assignment message via

a paglng channel.
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18. The method as claimed in claim 15 wherein said

transitioning the mobile station from an 1dle state to a soft

handoff with a subset of base stations i1dentified in the list

comprises:

transitioning the mobile station from an 1dle state

to a soft handoff with all base stations 1dentified in the

list.

19. A method for transitioning a mobile station from an

idle state to a soft handoff, comprising:

measuring signal energies received from a plurality

of base stations at a mobile station 1in an idle state;

compiling a first list containing i1dentifiers of base

stations with received signal energles exceeding a

predetermined threshold at the mobile station;

determining a second list containing identifiers of

base stations of the first 1list to which the mobile station in

a system access state 1s allowed to perform an idle handoff;

transitioning the mobile station from an idle state

to a soft hando:

f with a subset of the base stations identified

by the second list; and

transmitting a traffic channel assignment message

P

1ndicating tra:

fic channel allocated by each base station

identified by the second list.

20. The method as claimed in claim 19 wherein said

determining the second list containing identifiers of base

stations of the first list to which the mobile station is

allowed to per:

‘orm an idle handoff comprises:
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't

determining a third list containing identifiers of

ﬁ
—

base stations with sufficient resources to provide

communications to the mobile station; and

forming the second list containing identifiers of

base stations common to the first list and the third list.

271. The method as claimed in claim 19 wherein saild

determining the second list containing identifiers of base

stations of the first 1list to which the mobile station 1s

allowed to perform an i1dle handoff comprises:

determining the second list at the mobile station.

22 . The method as claimed 1n claim 21 wherein said

determining the second list at the mobile station comprises:

recelving the second list transmitted from at least

et

one of said plurality of base stations at the mobile station.

2 3. The method as claimed in claim 19 wherein said

determining the second list containing identifiers of base

stations of the first list to which the mobile station is

allowed to perform an 1dle handoff comprises:

determining the second list at a base station.

24 . The method as claimed in claim 19 wherein said

determining the second list containing identifiers of base

stations of the first list to which the mobile station is

allowed to perform an idle handoff comprises:

determining the second list at a base station

controller.
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25. The method as claimed 1n claim 19 wherein said

P

transmitting a traffic channel assignment message indicating

traffic channel allocated by each base station identified by

the second list comprises:

transmitting a traffic channel assignment message

from each of the base stations identified in the second list.

20. The method as claimed i1n 19 wherein said transmitting

a traffic channel assignment message indicating traffic channel

allocated by each base station identified by the second list

from a subset of the plurality of base stations comprises:

transmitting a traffic channel assignment message via

a paging channel.

27 . The method as claimed in claim 19 wherein said

transitioning the mobile station from an idle state to a soft

handoff with a subset of base stations identified by the second

list comprises:

transitioning the mobile station from an idle state

HH

to a soft handoff with all base stations identified in the

second list.

28. An apparatus for transitioning a mobile station from

Fﬁ
p—

an l1dle state to a soft handoff, comprising:

a plurality of base stations configured to:

transmit a list containing identifiers of base
stations to which the mobile station in a system access state

1s permitted to perform an idle handoff; and

a mobile station configured to:
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transition from an idle state to a soft handoff with

a subset of base stations identified in the list,

whereln said plurality of base stations are further

configured to:

transmit a traffic channel assignment message

indicating traffic channel allocated by each base station of

the subset of base stations identified in the list.

29. The apparatus as claimed in claim 28 wherein said

plurality of base stations are configured to:

transmit a traffic channel assignment message if a
base station from said plurality of base stations is identified

in the list.

30. The apparatus as claimed in claim 28 wherein said

plurality of base stations are further configured to:

transmit a traffic channel assignment message via a

paging channel.

31. An apparatus for transitioning a mobile station from

an idle state to a soft handoff, comprising:
a processor; and

a storage medium coupled to the processor and

p—

contalning a set of instructions executable by the processor

to:

determine a first list containing identifiers of base

stations with resources to provide communications to the mobile

station;
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determine a second list containing identifiers of

base stations of the first list to which the mobile station 1in

a system access state 1s allowed to perform an idle handoff;

and

cause transition of the mobile station from an idle

F

state to a soft handoff with a subset of base stations

identified by the second list,

wherein sald processor causes transition of the
mobile station from an i1dle state to a soft handoff with a
subset of base stations identified by the second list by

executing a set of instructions to:

cause transmission of a traffic channel assignment
message indicating traffic channel allocated by each base

station 1dentified i1n the second list.

32. The apparatus as claimed in claim 31 wherein said
processor and saild storage medium are disposed in a base

station controller.

33. The apparatus as claimed in claim 31 wherein said
processor and sald storage medium are disposed in a base

station.

34 . ~ The apparatus as claimed in claim 31 wherein said

processor determines the second list containing identifiers of

base stations of the first list to which the moblile station is
allowed to perform an idle handoff by executing a set of

instructions to:
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accept a third list containing identifiers of base
stations whose signal energies receilived at a mobile station in

an 1dle state exceed a predetermined threshold; and

form the second list containing identifiers of base

stations common to the first list and the third list.

35. The apparatus as claimed in claim 31 wherein said

processor causes transmission of a traffic channel assignment

message 1ndicating traffic channel allocated by each base

"

station 1dentified by the second list by executing a set of

instructions to:

cause transmission of a traffic channel assignment

message from each base station identified in the second list.

36. The apparatus as claimed in claim 31 wherein said

processor causes transmission of a traffic channel assignment

message 1indicating traffic channel allocated by each base

station identified by the second list from a subset of a

plurality of base stations by executing a set of instructions

to:

1

cause transmission of a traffic channel assignment

message via a paging channel.

37. The apparatus as claimed in claim 31 wherein said

F

processor causes transition of the mobile station from an idle

state to a sort handoff with all base stations identified by

the second list.

38. The apparatus as claimed in claim 37 wherein the

g

subset of base stations identified in the list comprises all

Pbase stations identified in the list.
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39. An apparatus for performing idle handoff,

comprising:

means for measuring, at a mobile station in an 1idle

state, received signal energies from a plurality of Dbase

stations;

means for compiling, at the mobile station, a first

set of the base stations with received energies exceeding a

predetermined threshold;

means for receiving a second set i1indicating the base

stations with resources to provide communications to the mobile

station; and

means for performing an idle handoff by the mobile

-

the first set and the second set.

P

‘station in a system access state to a base station common to

40. The apparatus of claim 39, further comprising means

for transmitting a message indicative of the second set of the

base stations to the mobile station.

41 . The apparatus of claim 39, further comprising means

F

P

for transmitting a message indicative of the first set of the

base stations from the mobile station.

42 . The apparatus of claim 41, further comprising means

common with the first set of the base stations and

P

set of the base stations.

for transmitting a message indicative of the base stations in

the second

43 . The apparatus of claim 42, whereilin the message

indicative of the base stations 1n common with the

F

)

first set o:

the base stations and the second set of the base stations 1s

transmitted from a single base station.
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44 . The apparatus of claim 42,\wherein the message

indicative of the base stations in common with the first set of

the base stations and the second set of the base stations 1is

transmitted from a plurality of base stations.

45. The apparatus of claim 44, wherein the plurality of
base stations are the base stations in common with the first

set of the base stations and the second set of the base

stations.

46. The apparatus of claim 40, wherein the means for

transmitting a message i1ndicative of the second set of the base

stations to the mobile station comprises means for transmitting

o

a message 1lndicative of the second set of the base stations

from a single base station.

477 . The apparatus of claim 40, wherein the means for
transmitting a message 1lndicative of the second set of the base
statlions to the mobille station comprises means for transmitting

a message indicative of the second set of the base stations

from a plurality of base stations.

48 . The apparatus of claim 40, further comprising means

for transmitting a message i1ndicative of the base stations in

common with the first set of the base stations and the second

set of base stations from the mobile station.
49, An apparatus for performing idle handoff, comprising:

a searcher configured to measure received signal

energles from a plurality of base stations; and

a control processor configured to:
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complle a first set of the base stations with

received energies exceedlng a predetermined threshold;

receive a second set indicating the base stations

with resources to provide communications to the apparatus; and

P

5 perform an idle handoff 1n a system access state to a

base station common to the first set and the second set.

pr—

50. The apparatus of claim 49, further comprising a

transmitter configured to transmit a message indicative of the

first set of the base stations.

10 51. The apparatus of claim 49, further comprising a
transmitter configured to transmit a message'indicative of the
base stations 1n common with the first set of the base stations

—

and the second set of the base stations.

52. A mobile station, comprising:
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