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then determines whether a response or message is received 
on the registry channel. AS indicated above, according to this 
embodiment, all handsets register on the control or registry 
channel in accordance with a predetermined cycle time (e.g., 
every “X” minutes or Seconds). AS Such, the handset of user 
A will dwell and wait for the duration of one cycle time to 
determine if each entry in the Find list is within range. Thus, 
if it is determined at step S.130 that a response has not been 
received, then at step S.132 it will be determined if the 
cycle clock is greater than or equal to the predetermined 
cycle time. The cycle clock may be incremented in accor 
dance with an internal System clock of the wireleSS handset. 
The value of the cycle clock will, thus, maintain the elapsed 
time of the find query. 
0204 If it is determined that the cycle time has not been 
elapsed at Step S.132, then logic flow proceeds back to Step 
S.130. If a response is detected at step S.130, then at step 
S.134 the registry message of the handset that sent the 
response (i.e., "handset X) is recorded. In particular, at Step 
S.134, the registry message is temporarily recorded, includ 
ing the ID of the handset X and the list of other handset IDs 
that are on the Find list of handset X. In addition, the 
measured signal strength (SS) of the registry signal may be 
recorded by handset A. Thereafter, at step S.136, it is 
determined whether the ID of handset X is on the Find list 
of handset A. If handset X is on the Find list of handset A, 
then at step S.138 it is determined whether the ID of handset 
A is on the Find list of handset X based on the information 
recorded from the detected registry message. If it is deter 
mined that handset A is on the list of handset X, then at Step 
S.140 the ID of handset X is added to the Found list of 
handset A, along with the corresponding name for user X 
and the signal strength (SS). Thereafter, logic flow returns to 
step S.132. If the cycle time has not expired at step S. 132, 
then additional responses that are received from other users 
on the registry or control channel are analyzed and (if 
proper) added to the Found list in accordance with Steps 
S.134 through S.140. 
0205 When the cycle time has elapsed or been exceeded 
at step S.132, logic flow proceeds to step S.142 where the 
complete Found list is displayed to the user A. Once again, 
an alerting Signal (Such as an audible beep tone or message 
on the handset display) may be provided to the user to 
indicate that the general find query has been completed. 
Alternatively, the information from the Found list could be 
updated and displayed to the user after every Successful find 
query by adding a “found' icon or message next to each item 
on the Find list as they are located or by creating a Second 
list of those objects that were found. Following step S. 142, 
logic flow proceeds to step S.144 where the routine termi 
nateS. 

0206 FIG. 10B is an exemplary flowchart of the various 
processes and operations that may be carried out by each 
handset (i.e., handset X) registering on the registry control 
channel. As discussed above, in the embodiment of FIGS. 
10A and 10B, all handsets register on a predetermined 
control channel every X minutes or Seconds. Each handset 
maintains a cycle clock, which monitors the elapsed time 
and is used to determine when the cycle time or period has 
elapsed. More particularly, as shown in FIG. 10B, when not 
registering on the registry channel, the handset X performs 
other functions at step S.150. Concurrently with the perfor 
mance of other handset functions or upon completion of a 
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handset function, the handset determines at step S.152 
whether the value of the cycle clock is greater than or equal 
to the predetermined cycle time. If the cycle time has 
elapsed or been exceeded, then at step S.154 the handset will 
tune to the registry channel and transmit the ID of the 
handset and the list of other handset IDs that are on the Find 
list for the handset. AS indicated above, the registration on 
the registry control channel may occur when the handset X 
is idle or when the handset is on a call. AS Such, registering 
during a free call will disrupt the call for a short period of 
time Since the same handset utilizes the tuner required for 
the call. 

0207. Following step S.154, the handset X at step S.156 
will reset the value of the cycle clock to zero. Thereafter, the 
cycle clock will be incremented in accordance with the 
System clock of the handset So as to keep track of the elapsed 
time and So that the value of the cycle clock may be 
evaluated to determine each cycle period. Following Step 
S.156, logic flow proceeds back to step S. 150 and the 
operations at steps S. 152 through S.156 are repeated. As 
further shown in FIG. 10B, logic flow will loop back to step 
S.150 whenever it is determined at step S. 152 that the 
cycle clock is not greater than or equal to the predetermined 
cycle time. 

0208. In the embodiment of FIGS. 10A and 10B, a 
dedicated tuner is not required for each handset. However, 
each handset is required to register on a registry channel in 
accordance with a predetermined cycle time (i.e., every X 
minutes or Seconds). The total time required to perform a 
find request is approximately equivalent to the cycle time, no 
matter how long or short the Find list is for the handset, 
unless the handset tunes to the registry channel while idle. 
The length of the cycle time may be preset or variably set by 
the user or by elements in the wireless network. In either 
case, the length of the cycle time should be set based on the 
number of handsets that could be registering in a particular 
area and the size of the list that each handset could be 
transmitting on the registry channel. By requiring all hand 
Sets to transmit their associated Find lists, comparisons 
between the lists can be made to ensure that handset A is on 
the list of handset X and vice versa, without having to 
contact handset X directly. For registrations that occur 
during a free call, two potentially long disruptions may 
occur. These disruptions are required while each handset 
registers and transmits its list on the registry channel every 
cycle period. The length of the disruption is dependent upon 
the length of the list transmitted. 
0209 Various modifications may be made to the embodi 
ment of FIGS. 10A and 10B. For example, a procedure may 
be included in FIGS. 10A and 10B to provide for collision 
detection and/or collision correction. A collision may occur 
when one handset tries to register while another handset is 
registering on the registry channel. AS further described 
below, by monitoring and listening to the registry channel, 
each handset may avoid Some collisions by ceasing trans 
mission and waiting a random predetermined period of time 
and retransmitting whenever a collisions is detected on the 
registry channel. Another feature may be added whereby an 
idle handset can tune to the registry channel and maintain 
updates on the handsets on its lists so that when the FIND 
key is pressed, the handset is able to immediately inform the 
user of the list update. Such a feature could also enhance the 
operation of the find procedure. 
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0210 FIGS. 11A and 11B illustrate another embodiment 
for providing a general find request. The embodiment of 
FIGS. 11A and 11B combines the advantages of the 
embodiment of FIGS. 9A and 9B and the embodiment of 
FIGS. 10A and 10B. As further discussed below, in the 
embodiment of FIGS. 11A and 11B, all handsets register on 
a control channel every X minutes or Seconds. The registry 
occurs when the handset is idle and when the handset is on 
a call. Registering during a free call will disrupt the call for 
a short period of time, Since the handset utilizes the tuner 
required for the free call and does not include a separate or 
dedicated tuner for performing the registration. The registry 
includes the ID of the handset and the frequency at which the 
handset can be contacted. If the handset is on a free call, the 
registered frequency will be the frequency of the call. If the 
handset is idle or on a cellular or PCS call, the registry 
frequency will be the frequency of the dedicated control 
channel. When user A initiates a general find request by 
pressing the FIND key, the handset will tune to the registry 
or control channel and will listen for a duration correspond 
ing to the cycle time (i.e., X minutes or seconds). For those 
handsets that are registered on the registry channel, handset 
A will contact them directly on the frequency Specified in the 
registry. Only handsets that are on the list of handset A and 
that are on the registry channel will be queried. Further, only 
handsets that are queried, have handset A on their Find list, 
and are within range will respond to the query. Thus, only 
handsets that have given handset A permission to find them 
will respond. FIG. 11A is an exemplary flowchart of the 
various processes and operations that may be performed by 
the handset performing the general find request (i.e., handset 
A), and FIG. 11B is an exemplary flowchart of the various 
processes and operations that may be performed by each 
handset that registers on the dedicated control channel (i.e., 
handset X). 
0211. As shown in FIG. 11A, the general find request is 
initiated at step S.160 when user A presses the FIND key of 
the handset with no specific object or perSon Selected on the 
Find list. Thereafter, at step S.162, the handset tunes to the 
registry or control channel. Then, at step S.164, the value of 
the cycle clock is initialized and Set to 0. Following Step 
S.164, the handset A listens to the control channel for 
responses at Step S.166. 
0212) If a handset registry response is not received at Step 
S.168, then at step S.174 the handset checks to see if the 
predetermined cycle time has elapsed or been exceeded. In 
particular, the value of the running cycle clock is compared 
with the cycle time, to determine if the value of the 
cycle clock is greater than or equal to the cycle time. If the 
cycle clock is less than the cycle time, then logic flow loops 
back to Step S.168 to once again determine if a registry 
message has been received. 
0213 When a handset registry response is received at 
step S. 168, then logic flow proceeds to step S.170 where the 
registry information is analyzed. In particular, at Step S.170 
it is determined whether the ID of the handset X (which 
registered) is on the Find list of the handset A. If user X is 
not on the Find list, then logic flow proceeds to step S. 174. 
If, however, user X is on the Find list, then at step S.172 the 
ID of user X and the frequency or channel number contained 
in the registry are temporarily recorded in a separate list. AS 
noted above, information in the registry may include the ID 
of the handset which registered, as well as the frequency at 
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which that handset can be contacted. Following step S.172, 
logic flow proceeds back to step S. 174. 

0214. After the cycle time has elapsed or been exceeded 
at step S. 174, the handset will set the value of a list count 
to one at step S.176. The value of the list count represents 
an entry in the temporary list of the handset A. AS shown in 
FIG. 11A, following step S.176 the handset will attempt to 
directly query and contact each of the handsets in the list 
which registered on the registry channel based on the 
frequency that was Specified. Thus, only the handsets that 
are on the Find list of handset A and that are detected to be 
on the registry channel will be queried. Further, as discussed 
below with reference to FIG. 11B, only handsets that are 
queried, have handset A on their Find list, and are within 
range will respond to the query. 

0215. In particular, at step S.178 in FIG. 11A, the handset 
will tune to the Specified channel or frequency of the handset 
identified by the value of the list count in the Find list or 
temporary list of user A. Then, at step S.180 the handset will 
be queried with the ID of handset A being specified. The 
value of a wait clock is then set to Zero at Step S.182 and it 
is determined at Step S.184 whether a response message is 
received from the queried handset. The handset A will wait 
for a predetermined time to see if a response is received. 
Thus, if a response is not received at step S.184, logic flow 
proceeds to step S.186 where the value of the wait clock is 
compared with the predetermined wait time. The wait clock 
may be Stored in the handset and incremented in accordance 
with the System clock to keep a running count of the wait 
time. If the value of the wait clock is less than the wait time, 
then logic flow proceeds back to step S.184. When a 
response is received at Step S.184, the response is recorded 
along with the detected signal strength (SS) at step S.188. 
Thereafter, at step S. 190, the ID of the responding handset 
X and the corresponding name for the user X with the Signal 
Strength is updated to the Found list. Logic flow then 
proceeds to step S. 192, as shown in FIG. 11A. 

0216) When it is detected at step S.186 that the value of 
the wait clock is greater than or equal to the predetermined 
wait time, logic flow proceeds to step S.192 where it is 
determined whether the end of the list has been reached. In 
particular, at step S.192 the value of the list count is 
compared with the number of entries in the Find list or 
temporary list stored in handset A. If the list count equals 
the end of the list, then the complete Found list is displayed 
to the user at step S.196. Thereafter, the routine terminates 
at step S.198. If, however, the end of the list is not reached 
at step S.192, logic flow proceeds to step S. 194 where the 
value of the list count is incremented by one and logic flow 
proceeds back to step S.178, so that other handsets on the list 
may be directly queried. Thereafter, logic flow proceeds as 
described above at steps S.178 through S.192. 

0217 FIG. 11B is an exemplary flowchart of the pro 
ceSSes and operations that may be performed by each 
queried handset (i.e., handset X). In particular, after per 
forming other handset functions at step S.200, the handset X 
checks to determine if the cycle time has elapsed at Step 
S.202. In this regard, a cycle clock may be maintained that 
keeps a running time in accordance with an internal System 
clock of the handset. When it is detected that the cycle clock 
is greater than or equal to the predetermined cycle time, then 
at step S.204 the handset X will tune to the registry channel. 
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Then at step S.206, registration will be performed by trans 
mitting the ID of the handset X and the channel or frequency 
at which the handset can be contacted. AS described above, 
if the handset is on a free call when performing a registra 
tion, the frequency that is specified may be the frequency of 
the call. If, however, the handset is idle or on a cellular or 
PCS call, the Specified frequency may be the frequency of a 
dedicated control channel. 

0218. After registering on the registry channel, the hand 
Set X will tune back to the original or previous channel at 
step S.208. Thereafter, at step S.210, the cycle clock will be 
reset to Zero So as to count another cycle time (e.g., another 
X minutes or seconds). Following step S.210, logic flow 
proceeds to step S.212. Further, as shown in FIG. 11B, logic 
flow will proceed to step S.212 from step S.202 whenever it 
is determined that the cycle clock is less than the predeter 
mined cycle time. 

0219. At step S.212, the handset X will evaluate and 
determine whether a find query has been received on the 
frequency or channel that was Specified by the handset in the 
registry message. If a find query is not detected, then logic 
flow proceeds back to step S.200 where other handset 
functions are performed. If, however, a find query is 
received, then at step S.214 the handset X determines if the 
ID of handset A (which is contained in the find query) is on 
the Find list of the handset X. If handset A is on the Find list, 
then a positive response is transmitted at Step S.216. The 
positive response may include the ID of handset X. Follow 
ing step S.216, logic flow proceeds back to step S.200. 
Further, if handset A is not on the Find list of handset X, then 
logic flow will also proceed back to step S.200 from step 
S.214. 

0220 Although not depicted in the flow charts of FIGS. 
11A and 11B, if two handsets (for example, handset A and 
handset B) are on a free call, the handsets may register 
sequentially on the control channel. FIG. 11C illustrates this 
principle. That is, Since most of the time to register is 
occupied in tuning to the registry channel, Synchronizing 
with the registry channel, and then tuning back to the Voice 
channel of the free call, conversational time can be Saved by 
registering Sequentially. In FIG. 11C, handset A and handset 
B are represented as Sequentially registering on a control 
channel relative to time, with handset B registering Sequen 
tially to handset A. As a result, the total time spent away 
from the conversation and the free call is the total time to 
tune twice, Sync twice and register twice. If the tune and 
sync times were not overlapped as illustrated in FIG. 11C, 
the total time spent away from a conversation would be the 
required time to tune four times, Sync four times and register 
twice. As a result, by registering Sequentially, the disruption 
of the free call can be minimized. 

0221 AS discussed above, free calls that are established 
with handset-to-handset communication may utilize time 
domain multiplexing. Therefore, when handset A needs to 
find another handset (e.g., handset B) that is on a free call, 
handset A will tune to the channel in which handset B is 
conducting a voice conversation. AS explained above, this 
channel will be specified by the handset when registering on 
the registry or control channel. When directly contacting 
handset B, handset A will transmit on a control time slot of 
the Specified channel a request to handset B to check its Find 
list, and receive on the control time slot of the channel the 
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response if handset A is on the Find list of handset B. Further 
information regarding time domain multiplexing and control 
time slots is provided below with reference, for example, to 
the description of the conferencing features of the present 
invention. 

0222 Various additional procedures or modifications 
may be made to the embodiment of FIGS. 11A and 11B. For 
example, an idle handset can tune to the registry channel and 
maintain updates on the handsets on its Find list, So that 
when the FIND key is pressed by the user, the direct queries 
of the handsets can be performed while shortening the time 
required for a find procedure. Further, as discussed above 
with reference to the embodiment of FIGS. 10A and 10B, 
procedures for collision detection and/or collision correction 
may be included in the embodiment of FIGS. 11A and 11B. 

0223) As detailed above, the embodiment of FIGS. 11A 
and 11B does not require a dedicated or separate tuner to be 
provided in each of the handsets. Instead, handsets register 
on a control channel according to a cycle time (e.g., every 
X minutes or Seconds). A registry occurs when the handset is 
idle and when the handset is on a call. A disruption on a free 
call is required while both handsets register and Sequentially 
transmit their frequency on the registry channel every cycle 
period. The length of this disruption should be less than that 
in the embodiment of FIGS. 10A and 10B, since the Find 
list of the handset does not need to be transmitted. Further, 
conversational time is improved if two handsets on a free 
call register Sequentially. The registry message may include 
the ID of the handset and the frequency on which the handset 
can be contacted. Time domain multiplexing also allows the 
handsets on a free call to be queried directly on the channel 
while the call is occurring. With time domain multiplexing 
a control time slot may be utilized for querying the handset. 
The total time required for a find procedure includes the 
cycle period plus the time required to directly contact the 
other handsets that are within range, unless the handset tunes 
to the registry channel while idle. In Such a case, the time 
required for a find procedure is only the time to directly 
contact the handsets that are within range. 

0224 FIGS. 12A and 12B illustrate another embodiment 
of the present invention for performing a general find 
request. The embodiment of FIGS. 12A and 12B combines 
the advantages of using a registry and a dedicated channel. 
In particular, the embodiment does not require a dedicated or 
Separate tuner, but instead each handset registers on a control 
or registry channel according to a predetermined cycle time 
(i.e., every X minutes or Seconds). This registry occurs when 
the handset is idle and when the handset is on a call. The 
registry consists of the ID of the handset, the frequency at 
which that handset can be contacted, and the time slot in 
which the handset can be contacted if it is on a call. The 
onset of this time slot is communicated as an offset from the 
time that the registration occurred. If the handset is on a free 
call, the Specified frequency will be the frequency of the call 
and the time slot will be the time that the other handset 
registers. If the handset is idle or on a cellular or PCS call, 
the Specified frequency will be the frequency of the dedi 
cated control channel and the time slot will be any time. 

0225. In the embodiment of FIGS. 12A and 12B, when 
user A presses the FIND key on the wireless handset, the 
handset will tune to the registry channel and listen for a 
duration equal to the cycle time (i.e., for X minutes or 
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Seconds). Each handset that is registered on the registry 
channel will be contacted directly by the handset Abased on 
the frequency and time frame Specified in the registry 
message. Only handsets that are on the Find list of handset 
A and that are on the registry channel will be queried. 
Further, only handsets that are queried, have handset A on 
their respective Find list, and are within range will respond 
to the query. AS Such, only handsets that have given handset 
A permission to find them will respond. 
0226 FIG. 12A is an exemplary flowchart of the various 
processes and operations that may be performed by the 
handset that initiates the general find procedure (i.e., handset 
A). Further, in accordance with an aspect of the invention, 
FIG. 12B is an exemplary flowchart of the processes and 
operations carried out by each handset (i.e., handset X) to 
register on the control channel and to respond to find 
queries. A detailed description of FIGS.12A and 12B will 
now be provided. 
0227. As shown in FIG. 12A, a general find request is 
initialized when user A presses the FIND key of the handset 
at step S.220, with no object or handset selected or high 
lighted on the Find list. Thereafter at step S.224, the handset 
tunes to the registry channel. Further, at Step S.226, the value 
of a cycle clock is initialized and set to Zero. Thereafter, the 
cycle clock may be incremented in accordance with an 
internal System clock of the handset, So that the elapsed time 
can be monitored. At step S.228, the handset listens to the 
registry channel to detect other handsets which have regis 
tered. 

0228. At step S.230, it is determined whether a handset 
response is received over the registry channel. If a handset 
registry is not received, then logic flow proceeds to Step 
S.236. At step S.236, the cycle clock is compared with the 
predetermined cycle time. If it is determined that the cycle 
time has elapsed or has been exceeded, then logic flow 
proceeds to step S.238. Otherwise, logic flow loops back to 
step S.230, where the handset continues to listen and deter 
mine whether a handset registry response is received. 
0229 When a handset response is received, handset A 

first checks to determine whether the ID of the handset X 
(which registered on the control channel) is on the Find list 
of the handset A. If the handset X is not on the Find list, then 
logic flow proceeds back to step S.236, where the cycle time 
is again evaluated. If, however, the handset X is on the Find 
list, then at Step S.234 the registry message is temporarily 
recorded. In particular, at step S.234, the ID of handset X 
and the Specified channel or frequency at which the handset 
X can be contacted is temporarily Stored in memory in a 
Separate temporary list. Further, the specified time slot (if 
present in the registry message) is recorded at Step S.234. 
Following completion of Step S.234, logic flow proceeds 
back to Step S.236, where the cycle time is again evaluated. 
0230. When the value of the cycle clock is equal to or 
greater than the cycle time, logic flow proceeds from Step 
S.236 to step S.238. At this point, the handset A will set the 
value of a list count to one and then proceed to step S.240 
to tune to the Specified frequency or channel for the handset 
of the entry of the Find list or temporary list corresponding 
to the value of the list count (initially, the first entry in the 
list). Then, at step S.242, the handset A will query the 
handset identified by the list count. The query message may 
include the ID of the handset A, and may be transmitted in 
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accordance with the specified time slot (if required). At Step 
S.244, the handset will set the value of a wait clock to zero 
and thereafter wait for predetermined time at steps S.246 and 
S.248 for a positive response. The wait clock may be 
incremented in accordance with an internal System clock of 
the handset to keep track of the elapsed time. If the value of 
the wait clock is greater than or equal to the predetermined 
wait time, then logic flow will proceed from step S.248 to 
S.254. Otherwise, the handset will return and again test at 
Step S.246 as to whether a response to the query is received. 
When a positive response is received from handset X, the 
handset A will record the response and the detected Signal 
strength (SS) at step S.250. The Found list will then be 
updated at step S.252 with the ID of the responding handset 
(i.e., the ID of handset X) and the corresponding name of the 
user X with the detected signal strength (SS). Following step 
S.252, logic flow will proceed to step S.254. 

0231. At step S.254, it is determined whether the end of 
the temporary list has been reached. This determination is 
made by the handset by comparing the value of the list 
count to the total number of entries in the List. If the 

list count equals the end of the list, then the complete Found 
list is displayed to the user A at step S.257. Thereafter, the 
general find routine terminates at step S.259. If it is deter 
mined that the list count does not equal the end of the list 
at step S.254, then logic flow proceeds to step S.256, where 
the value of the list count is incremented by one so that 
additional handsets which registered and are on the List may 
be directly queried. Logic flow then proceeds to step S.240, 
where the handset tunes to the Specified channel for the next 
handset to be directly queried. Logic flow then proceeds at 
steps S.242 through S.259, as described above. 

0232 FIG. 12B is an exemplary flowchart of the opera 
tions that may be performed by each handset (i.e., handset 
X) that registers on the control channel and transmits 
positive responses to handset A. When directly queried at 
step S.260, the handset X performs other functions. After 
performing other handset functions or concurrently with 
performance of other handset functions, the handset X 
detects whether the value of a cycle clock is greater than or 
equal to the predetermined cycle time at Step S.262. AS noted 
above, each handset will register on the control channel in 
accordance with a predetermined cycle time (i.e., every X 
minutes or Seconds). The cycle clock may be maintained to 
keep track of the elapsed time and may be incremented in 
accordance with an internal System clock of the handset. 
When it is determined that the cycle time has elapsed or has 
been exceeded, logic flow proceeds to Step S.264 where the 
handset tunes to the control or registry channel. Thereafter, 
at Step S.266, registration is performed by transmitting the 
ID of the handset X and Specifying the channel or frequency 
at which the handset can be contacted. At step S.266, the 
handset may also transmit the time slot in which the handset 
can be contacted if it is in on a call. AS described above, the 
onset of the time slot may be communicated as an offset 
from the time that the registration occurred. Following Step 
S.266, the handset X tunes to the previous channel of the call 
(if not idle) at step S.268 and, at step S.270, the value of the 
cycle clock is set to Zero. Logic flow then proceeds to Step 
S.272. Further, as shown in FIG. 12B, logic flow will 
proceed to step S.272 from step S.262 when it is determined 
that the cycle time has not elapsed. 
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0233. At step S.272, the value of the cycle clock is 
compared with the value of the slot start time and the slot 
end time. In particular, at Step S.272, it is determined 
whether the cycle clock is greater than or equal to the slot 
start time and less than or equal to the slot end time. If both 
of these conditions are satisfied, then at step S.274 the 
handset determines whether a find query has been received 
on the Specified channel during the required time slot. If a 
find query has been received, then at step S.276 it is 
determined whether the ID of the handset A (provided in the 
find query message) is on the Find list of the handset X. If 
handset A is on the Find list of handset X, then a positive 
response is transmitted at step S.278. Thereafter, logic flow 
loops back to step S.260, whereby the entire procedure is 
repeated. As shown in FIG. 12B, logic flow will also 
proceedback to step S.260 if any of the conditions in steps 
S.272, S.274 and S.276 are not satisfied. Further, step S.272 
may be skipped when a time slot has not been Specified by 
handset X in the registry. 
0234. In the embodiment of FIGS. 12A and 12B, regis 
tering during a free call will disrupt the call for a short period 
of time, Since the handset utilizes the same tuner required for 
the free call. In particular, two disruptions on a free call are 
required while each handset registers and transmits its 
frequency and slot time on the registry channel. The length 
of each disruption should be less than that required in the 
embodiment of FIGS. 10A and 10B, since the handset does 
not need to transmit its Find list. As described above, the 
registry message may include the ID of the handset, the 
Specified frequency for contacting the handset, and the time 
slot (offset) when the handset can be contacted. Unlike the 
embodiment in FIGS. 11A and 11B, two handsets on a free 
call may not register Sequentially. Further, time domain 
multiplexing is not required. Generally, the time required for 
a general find procedure to be executed is the time of the 
cycle time (X minutes or Seconds) plus the time to directly 
contact the handsets that are within range, unless the handset 
tunes to the registry channel while idle. In Such a case, the 
time required for a find is only the time to directly contact 
the handsets that are within range. In particular, an idle 
handset can tune to the registry channel and maintain 
updates on other handsets on its Find list, So that when the 
FIND key is pressed, the direct queries of the handsets can 
begin without listening for the predetermined cycle time; 
and, thus, shortening the Overall time required for a find 
procedure. 

0235. As explained above, in the embodiment of FIGS. 
12A and 12B, the handsets may not register Sequentially. 
Instead, handsets that are on a call should register at non 
overlapping times during the cycle time in order to provide 
the time required to respond to find queries of other handsets 
during the time slot. During a call Set-up, the two handsets 
may exchange the time they will each register. Further, the 
time that the other handset registerS may be defined as the 
Slot time. If a collision occurs, the registry time, Slot time 
and the cycle time will need to be renegotiated. The main 
advantage of this technique is that time domain multiplexing 
is not required. However, as indicated above, two disrup 
tions will occur during the cycle time instead of only one. 
0236. In addition to performing a general find request for 
all objects on the Find list of a handset, the wireless handsets 
of the present invention may also be implemented to per 
form a specific find request. A specific find request may be 
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performed to determine if a specific handset is within range. 
To perform a specific find request, a user may press the 
FIND key of the handset with one of the entries in the Find 
list being highlighted. AS with the general find request, the 
Specific find request may be implemented by utilizing a 
dedicated or Separate tuner or through the use of a registry 
channel. FIGS. 13-16 illustrate various embodiments and 
implementations for performing a Specific find request. In 
order to perform the various functions and operations out 
lined in the FIGS. 13-16, each handset may be implemented 
with any Suitable combination of hardware, firmware, pro 
grammed logic, and/or Software. A detailed description of 
each of the embodiments for performing a specific find 
request will now be described. 
0237 FIGS. 13A and 13B illustrate an embodiment of 
the invention for performing a Specific find request with a 
dedicated tuner. That is, for this embodiment, each handset 
is equipped with a separate or dedicated tuner that is always 
on and tuned to a predetermined control channel. FIG. 13A 
is an exemplary flowchart of the various processes and 
operations carried out by a handset (i.e., handset A) which 
performs a specific find request with respect to another 
handset (i.e., handset B). FIG. 13B is an exemplary flow 
chart of the various processes and operations performed by 
handset B that is queried by handset A. 
0238. As shown in FIG. 13A, a specific handset find 
request is initialized at step S.280 when the user presses the 
FIND key of the handset A with handset B being selected or 
highlighted on the Find list. In response to the initialization 
of the specific find request, handset A initializes and sets the 
value of a wait clock to Zero at Step S.282. The wait clock 
may be provided to monitor the elapsed time and may be 
incremented in accordance with an internal System clock of 
the handset. After Setting the wait clock, the handset A 
queries handset B on the dedicated control channel at Step 
S.284. The find query may include the ID of handset B and 
the ID of handset A, which sent the query. 
0239). At step S.286, handset A determines whether a 
response has been received over the control channel. Hand 
Set A may wait and dwell for a predetermined time or wait 
time to determine if a response has been received from 
handset B. Thus, if a handset response is not received at Step 
S.286, then handset A will determine at step S.288 whether 
the wait time has elapsed or been exceeded. In particular, the 
handset will determine if the value of the wait clock is 
greater than or equal to the wait time. If the wait time has not 
elapsed, then logic flow loops back to step S.286 to check 
again whether a response has been received. When a 
response has not been received within the wait time, then at 
step S.292 it is assumed that handset B is out of range or not 
available, and the handset A will show or indicate to the user 
that handset B was not found. In this regard, the ID and/or 
name of handset B may be shown to the user Aas not being 
found on the display of the wireless handset. 
0240) If a positive response is received for the handset 
query at step S.286, then logic flow proceeds to step S.290. 
As shown in FIG. 13A at step S.290, the handset A will 
show the handset B as being found to the user. In this regard, 
the ID and/or name of handset B may be displayed on the 
display of the handset to user A, along with the detected 
Signal strength (SS) and an indication that the handset was 
found (e.g., “Found”). Following steps S.290 and S.292, the 
handset find request terminates at step S.294. 
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0241 FIG. 13B illustrates the various functions and 
operations that are performed by handset B, which was 
queried by handset A. At step S.360, handset B may perform 
other handset functions. Upon completion of the handset 
functions or concurrently with performance of handset func 
tions, handset B determines at step S.302 whether a find 
query has been received on the dedicated control channel. AS 
noted above, each handset includes a separate tuner which is 
always on and actively listens to a dedicated control channel 
to determine whether a find query has been received. If no 
find query is received at step S.302, then logic flow flows 
back to step S.300. If, however, a find query is received at 
step S.302, then steps S.304 through S.308 are performed. 
0242. In particular, at step S.304, the contents of the 
query message is temporarily Stored in order to evaluate the 
Same and determine whether the query has been received 
from a handset on the Find list of user B. Therefore, at step 
S.304 the ID of handset A (which sent the query) is tempo 
rarily stored. Then at step S.306, it is determined whether 
handset A is on the Find list of handset B. That is, the ID 
associated with handset A (which was contained in the find 
query) is compared with the entries in the Find list of 
handset B. If handset A is not on the Find list of handset B, 
then logic flow loops back to step S.300. Otherwise, if 
handset A is on the list of handset B, then at step S.308 a 
positive response is transmitted back to handset A on the 
dedicated control channel. The positive response message 
may include the ID of handset B and the ID of handset A (to 
which the positive response is directed). Following Step 
S.308, logic flow then returns to step S.300. 
0243 In the embodiment of FIGS. 13A and 13 B, a 
Separate tuner is required in each of the handsets which is 
always on and tuned to a dedicated control channel. When 
a find command is given for a specific handset user, the 
handset uses the dedicated control channel to contact the 
Specified handset to determine if it is within range. Since the 
handset has a separate or dedicated tuner for this function, 
the find queries can occur when the handset is on a call with 
another handset without disruption of the call. If the queried 
handset (i.e., handset B) is within range and has the querying 
handset (i.e., handset A) on its Find list, then a positive 
response message will be sent back to the querying handset 
over the dedicated channel. 

0244 FIGS. 14A and 14B illustrate another embodiment 
of the invention for implementing a specific find request for 
a handset. In the embodiment of FIGS. 14A and 14B, a 
Separate tuner is not required, Since all handsets register on 
the control channel in accordance with a predetermined 
cycle time (i.e., every X minutes or Seconds). This registry 
occurs when the handset is idle and when the handset is on 
a call. Registering during a free call will disrupt the call for 
a period of time, Since the handset utilizes the same tuner 
required for the call. The querying handset (i.e., handset A) 
will tune to the control or registry channel and listen for the 
duration of one cycle time (i.e., for X minutes or Seconds). 
For those handsets that are on the list of handset A, handset 
A will check to ensure that it is on their corresponding list, 
which is provided as part of each registry message. FIG. 
14A is an exemplary flowchart of the various processes and 
operations performed by handset A when querying a specific 
handset (i.e., handset B). FIG. 14B is an exemplary flow 
chart of the various processes and operations performed by 
handset B that registers on the control channel. A detailed 
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description of each of these figures will now be provided. AS 
illustrated in FIG. 14A, a specific handset request is initi 
ated at step S. 310 when user A presses the FIND key, with 
handset B being selected or highlighted on the Find list. 
Thereafter, the value of a cycle clock is initialized and set 
to zero at step S. 312 and the handset A tunes to the 
predetermined control or registry channel at step S. 314. The 
cycle clock may be provided to monitor the elapsed time 
and determine when the predetermined cycle time has 
elapsed. The cycle clock may be incremented in accordance 
with an internal system clock of the handset. The handset A 
may dwell and wait at the registry channel for the duration 
of the cycle time to detect whether the Selected handset (i.e., 
handset B) registers on the control channel and, thus, is 
within range. 

0245 Thus, at step S. 316, handset A determines whether 
a response has been received on the registry channel. The 
registry response message may include the ID and the Find 
list of the handset. If a registry response is detected, then at 
step S.320 the ID of the handset that registered is recorded, 
along with the detected signal strength (SS) and the Find list 
of the registering handset. Thereafter, at Step S.322, it is 
determined whether the ID of the registering handset (hand 
set X) corresponds to the ID of the handset which was 
highlighted or designated by the user A (i.e., handset B). If 
the handset that registered is handset B, then at step S.324 
it is determined whether handset A is on the Find list of 
handset B. That is, the Find list that was contained in the 
registry message is analyzed to determine whether the ID of 
user A is contained on the Find list of handset B. If user A 
is on the list of handset B, then at step S.328 the handset 
displays the ID of user B, along with the corresponding 
name and signal strength (SS) as being found (e.g., by 
displaying a "Found' message). Thereafter, the specific 
handset find routine terminates at step S.330. 
0246. If it is determined at step S.322 that the registering 
handset is not handset B, then logic flow proceeds to Step 
S.318. Logic flow will also proceed to step S.318 from step 
S.316 when it is determined that handset response has not 
been received, as shown in FIG. 14A. At step S.318, the 
value of the cycle clock is compared with the cycle time. If 
the cycle time has not elapsed or been exceeded based on the 
value of the cycle clock, then logic flow loops back to Step 
S.316, whereby handset listens and again determines 
whether a handset response has been received. If, however, 
the cycle clock is greater than or equal to the cycle time at 
step S.318, then logic flow proceeds to step S.326. 

0247. At step S.326, the handset will display and indicate 
to the user that the handset B was not found. In this case, the 
ID and/or name of the user B may be displayed to the user 
of handset A, along with an appropriate message (e.g., "Not 
Found”). Step S.326 will also be performed when it is 
determined at step S.324 that the Find list of handset B does 
not include the ID for handset A. Following step S.326, logic 
flow proceeds to step S.330, where the specific handset find 
routine terminates. 

0248 FIG. 14B illustrates an exemplary flowchart of the 
operations and processes carried out by each handset 
(including handset B) for registering on the control channel. 
In particular, at step S.332, the handset performs other 
handset functions. Upon completion of a handset function or 
concurrently with the performance of other handset func 
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tions, the handset checks at step S.334 whether the cycle 
time has been lapsed or been exceeded. In this regard, a 
cycle clock is maintained which is incremented in accor 
dance with an internal system clock of the handset. When the 
value of the cycle clock is greater than or equal to the 
predetermined cycle time, then it is time for handset to 
register on the control channel. In particular at Step S. 336, 
the handset will transmit the ID of the handset and its 
asSociated Find list on the registry channel. Thereafter, at 
step S.340, the cycle clock will be reset to zero and logic 
flow will proceed back to step S.332. As further shown in 
FIG. 14B, logic flow will also loop back to step S.332 when 
it is determined at step S.334 that the value of the 
cycle clock is less than the cycle time. 

0249. In the embodiment of FIGS.14A and 14 B, no 
dedicated or Separate tuner is required. Instead, each handset 
registers on a predetermined control or registry channel 
every cycle period (i.e., every X minutes or Seconds). The 
registration during a free call will interrupt the call for a 
period of time, Since the handset utilizes the tuner required 
for the free call. The registry message may include the ID of 
the registry handset and the list of other handset IDs that are 
on the registering handsets Find list. By requiring all hand 
Sets to transmit their corresponding Find list, analysis of the 
list can be made to ensure that the querying handset (handset 
A) is on the list of specified handsets (handset B) and vice 
Versa, without having to contact the Specified handset 
directly. 

0250 Once again, it is possible to provide procedures for 
collision detection and/or collision correction to prevent or 
correct the handset from trying to register at the exact same 
time as another handset. A more detailed discussion of an 
exemplary embodiment for detecting and correcting colli 
sions is provided below. 

0251 Various modifications may be made to the embodi 
ment of FIGS. 14A and 14B to improve the efficiency of the 
Specific handset find procedure. In particular, an idle handset 
can tune to the registry channel and maintain updates on the 
handsets on its list, So that when a specific find request is 
made, the handset is able to immediately inform the user of 
the Found list update. 

0252 FIGS. 15A and 15B illustrate another embodiment 
of the present invention for providing a specific find request. 
The embodiment of FIGS. 15A and 15B combines the 
advantages of registering and having a dedicated control 
channel. In this embodiment, all handsets register on a 
predefined control or registry channel every cycle period 
(i.e., every x minutes or seconds). The registry occurs when 
the handset is idle and when the handset is on a call. The 
registry includes the ID of the handset that is registering and 
the frequency at which the handset can be contacted. If the 
handset is on a free call, then the identified or Specified 
frequency will be the frequency of the call. If, however, the 
handset is idle or on a cellular or PCS call, the indicated 
frequency in the registry will be the frequency of the 
dedicated control channel. FIG. 15A is an exemplary flow 
chart of the various processes and operations that may be 
performed by a handset (i.e., handset A) which performs a 
specific request for another handset (i.e., handset B). FIG. 
15B is an exemplary flowchart of the various processes and 
operations that are carried out by each handset (including 
handset B) for registering on the control channel and 
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responding to find queries. Detailed descriptions of each of 
these figures will now be provided. 
0253) As shown in FIG. 15A, a specific find request is 
initialized at step S. 350 when the user of handset A presses 
the FIND key with the handset B being selected or high 
lighted on the Find list. Thereafter, at step S.352, handset A 
tunes to the predefined control or registry channel and at Step 
S.354, sets the value of a cycle clock to zero. Thereafter, the 
handset A listens for registry responses at step S.356 on the 
registry channel. 
0254. At step S.358, it is determined whether a handset 
response is received on the registry channel. If a handset 
registry message is not received, then at Step S.360 it is 
determined whether the value of the cycle clock is greater 
than or equal to the predetermined cycle time. AS described 
above, the cycle clock may be incremented in accordance 
with an internal System clock of the wireleSS handset and 
may be utilized to determine when the cycle time has 
elapsed. If the value of the cycle clock is less than the cycle 
time at step S.360, then control loops back to step S.358 
where the handset A again tests whether a handset response 
is received. 

0255 If a handset response is received at step S.358, then 
at step S.362 the handset A determines whether the ID of the 
handset which registered is equal to the ID of the handset 
which was highlighted by user A. That is, at step S.362, the 
handset A determines whether the ID of the registering 
handset (i.e., handset X) corresponding to the ID of handset 
B. If a handset other then handset B made the registry, then 
logic flow returns to step S.360 where the value of the 
cycle clock is evaluated once again. Otherwise, if the ID 
corresponds to the ID for handset B, then at step S.364 the 
detected signal strength (SS) of the handset B is recorded. 
Further, at step S.366, handset A tunes to the specified 
channel or frequency for contacting handset B. AS noted 
above, the registry message that is Sent by each handset may 
include the frequency or channel at which the handset can be 
contacted. Following step S.366, handset A will send a find 
query to handset B at step S.368 with the ID of handset A 
being Specified in the query message. The queried message 
will be sent on the Specified frequency or channel for 
contacting handset B directly. At step S.370, handset A will 
also initialize the value of the wait clock to Zero. 
0256 At step S.372, it is determined whether a response 
has been received from the direct query. Handset A may 
dwell and wait for a predetermined wait time to detect a 
response from handset B. Thus, if no response is received at 
step S.372, then at step S.374 it is determined whether the 
value of the wait clock is greater than or equal to the 
predetermined wait time. The wait clock may keep track of 
the elapsed time and be incremented in accordance with an 
internal System clock of the handset in order to keep track of 
the elapsed time. If the wait time has not elapsed, then logic 
flow returns to step S. 372. Otherwise, when the wait time 
has elapsed or been exceeded, logic flow proceeds to Step 
S.380, which is described in greater detail below. 
0257) If it is determined at step S. 372 that a positive 
response has been received from handset B, then at Step 
S.376 the response is recorded along with the detected signal 
strength (SS). Further, at step S.378, handset A indicates to 
the user that handset B has been found. This indication may 
be displayed on the display of the handset and may include 
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the ID of handset B, the corresponding name of user B 
and/or the detected signal Strength (SS). An appropriate 
message (e.g., “Found') may also be displayed to the user. 
Following step S.378, the specific handset find request 
terminates at step S.382. 
0258 If a response to the direct query is not detected 
within the predefined wait time at step S.374, then at step 
S.380 handset A will assume that handset B is out of range 
or unavailable and indicate to the user that handset B was not 
found. In particular, at step S.380 the ID of user B, along 
with the corresponding name of user B and/or a message 
(e.g., “Not Found”) will be displayed to the user. Step S.380 
will also be performed when it is determined at step S.360 
that handset B did not register within the predetermined 
cycle time. 
0259 FIG. 15B is an exemplary flowchart of the manner 
in which each handset (including handset B) may register on 
the control or registry channel and respond to direct find 
queries. In particular, at step S.390, the handset may perform 
other handset functions. Since a separate tuner is not pro 
Vided in this embodiment, disruptions may occur to a call 
when the handset determines it is time to register. At Step 
S.392, the handset will check to see if it is time to register 
on the control channel. That is, at step S.392, the value of the 
cycle clock will be compared with the predetermined cycle 
time. If the cycle clock is greater than or equal to the cycle 
time, then at step S.394 the handset will tune to the control 
or registry channel. Further, at step S.396, the handset will 
register by transmitting the ID of the handset and the channel 
or frequency at which the handset can be contacted. If the 
handset is on a free call, the Specified frequency or channel 
will be the frequency of the call. If, however, the handset is 
idle or on a cellular or PCS call, then the specified frequency 
will be the frequency of the dedicated control channel. 
Following step S.396, the handset tunes back to the original 
or previous channel at step S.398. 
0260. As shown in FIG. 15B, at step S.400 the handset 
will set the value of a cycle clock to Zero and then proceed 
to step S.402. Logic flow will also proceed to step S.402 
from step S.392 when it is determined that the cycle time for 
registering has not elapsed. At Step S.402, it is determined 
whether a find query has been received over the Specified 
frequency or channel for the handset. If a direct find query 
has not been received at step S.402, then logic flow proceeds 
back to step S.390. Otherwise, when a direct find query is 
received at step S.402, the handset then proceeds to step 
S.404 where it is determined whether the ID of the querying 
handset (i.e., the ID of handset A) is on the Find list for the 
handset (i.e., handset X, which may be the handset of user 
B or another handset user). If it is determined at step S.404 
that handset A is not on the Find list, then logic flow 
proceeds back to step S.390. If, however, handset A is on the 
Find list, then permission exists for transmitting a positive 
response to the find query. Accordingly, at Step S.406 the 
handset will transmit a positive response back to handset A. 
Following step S.406, logic flow proceeds back to step 
S.390. With the embodiment of FIGS. 15A and 15B, no 
dedicated or Separate tuner is required. However, a disrup 
tion on a free call may exist while both handsets register. AS 
Such, both handsets that are on a free call may register 
Sequentially to minimize the disruption to the free call. In 
any event, the disruption to the conversation is minimized 
Since each handset does not need to transmit their Find list 

26 
Mar. 28, 2002 

when registering. Instead, the registry message only includes 
the ID of the handset and the frequency at which the handset 
can be contacted. Time domain multiplexing also allows the 
handsets on a free call to be queried directly on the channel 
where the call is occurring. Thus, when handset A needs to 
find handset B that is on a free call, handset A will tune to 
the channel on which handset B is conducting a voice 
conversation. It will then transmit the query on the control 
time slot of the channel to request handset B to check its list 
and receive from the control time slot of the channel the 
response if handset A is on the list of handset B. 

0261). In the embodiment of FIGS. 15A and 15B, an idle 
handset can tune to the registry channel and maintain 
updates on the handsets on its lists So that when a find 
request is pressed, the direct queries of a specified handset 
can begin. Such a modification will reduce the total time 
required for performing a find request in the embodiment of 
FIGS. 15A and 15B. In addition, procedures may be imple 
mented in FIGS. 15A and 15B to detect collisions and/or 
correct collisions. AS explained above, a collision may occur 
when one handset tries to register at the exact same time as 
another handset. 

0262 FIGS. 16A and 16B illustrate another embodiment 
of the present invention for implementing a Specific find 
request for another handset. This embodiment is similar to 
the embodiment of FIGS. 12A and 12B in that the registry 
message includes not only the ID of the registering handset 
and the frequency at which it can be contacted, but also the 
time slot in which the handset can be contacted if it is on a 
call. By providing the time slot information, time domain 
multiplexing is not required in order to directly query a 
handset that is on a free call. FIG. 16A illustrates an 
exemplary flowchart of the various processes and operations 
that may be performed by a querying handset (i.e., handset 
A) which is attempting to find a specific handset (i.e., 
handset B) which was selected by the user. FIG. 16B is an 
exemplary flowchart of the various processes and operations 
performed by each handset (including handset B) for regis 
tering on the control channel and responding to direct find 
queries. A detailed description of each of these figures will 
now be provided below. 

0263. As shown in FIG. 16A, a specific find request is 
initialized at step S.410 when user A presses the FIND key 
with the handset B selected on the list. At step S.412, handset 
A tunes to the control or registry channel and at Step S.414 
Sets the cycle clock to Zero. Thereafter, at Step S.416, the 
handset listens to the registry channel in order to detect a 
handset registry or response. 

0264. If a handset response is received at step S.418, then 
at step S.422 it is determined whether the ID of the regis 
tering handset (i.e., handset X) corresponds to the ID of 
handset B, Specified by user A for the Specific find request. 
If it is determined at step S.422 that the responding handset 
is handset B, then at Step S.424 the detect Signal Strength 
(SS) of the response is recorded and, at step S.426, the 
handset A tunes to the channel Specified for contacting 
handset B. AS noted above, the registry message includes the 
frequency at which the handset can be contacted and the 
time slot during which the handset can be contacted if it is 
on a call. At Step S.428, handset A directly queries handset 
B on the specified channel. The direct find query will include 
the ID of the handset A to indicate the source of the query. 
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Further, if handset B is on a free call, handset A will contact 
and Send the query on the Specified frequency and based on 
the Specified time frame. 

0265 Following step S.428, the handset A will set the 
value of the wait clock to zero at step S.430 and, at step 
S.432, determine whether a response has been received from 
the handset B. If a positive response is received from 
handset B, then at Step S.436 the response is recorded along 
with the detected Signal strength (SS) of the response. 
Thereafter, at S.438, the handset will indicate to the user that 
handset B was found. In this regard, handset A may display 
the ID of user B, along with the name of user B and/or the 
detected signal strength (SS). Following step S.438, the 
Specific find request terminates at Step S.442. 

0266 If a response is not received at step S.432, then 
logic flow will proceed to step S.434 to determine whether 
the predetermined wait time has elapsed. The handset may 
wait for the predetermined wait time to see if the directly 
queried handset responds. The value of the wait clock may 
be incremented in accordance with an internal System clock 
of the handset to detect the elapsed time and to monitor the 
wait time. If the wait time has not been exceeded at Step 
S.434, then logic flow will loop back to step S.432 so that 
the handset will again check to see whether a response has 
been received. Otherwise, if a response is not received and 
the predetermined wait time has been exceeded, then at Step 
S.440, the handset will indicate that user B was not found. 
In this regard, handset A may display the ID of user B, along 
with the corresponding name of user B and/or an appropriate 
message (i.e., “Not Found”). Following step S.440, the 
Specific find request will terminate at Step S.422. 

0267 Referring again to step S.418 in FIG.16A, handset 
A will listen to the registry channel for the duration of one 
cycle time to detect whether handset B registers on the 
predefined control or registry channel. Thus, when a handset 
response is not received at step S.418, logic flow will 
proceed to step S.420 to check whether the cycle time has 
elapsed. As described above, the cycle clock may be main 
tained to keep track of the elapsed time and to monitor when 
the cycle time has elapsed. AS long as the cycle time has not 
elapsed, logic flow will loop back to step S.418 to check 
whether a handset response has been received. If, however, 
handset B is out of range or is not detected as registering on 
the control channel within the cycle time, then logic flow 
proceeds from step S.420 to step S.440 so that the handset 
A may indicate to the user that handset B was not found. 
0268 FIG.16B illustrates an exemplary logic flow of the 
various procedures and operations that may be carried out by 
each handset (including handset B) to register on the control 
channel and to respond to direct find queries. At step S.450, 
the handset performs other handset-related functions. These 
functions may include maintaining a free call or performing 
a memory-related function. At step S.452, it is determined 
whether the value of a cycle clock is greater than or equal 
to the cycle time. Upon detection of the lapse of the cycle 
time, the handset then determines that it is necessary to 
register on the control or registry channel. Thus, at Step 
S.452, if the cycle clock is greater than or equal to the cycle 
time, logic flow proceeds to step S.454 where the handset 
tunes to the registry channel. Thereafter, at step S.456, the 
handset transmits the ID of the handset as well as the 
channel or frequency at which it can be contacted. If the 
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handset is on a free call, the handset will also specify in the 
registry message the time slot in which the handset can be 
contacted. The onset of this time slot may be communicated 
as an offset from the time that the registration occurred. If 
the handset is idle or on a cellular or PCS call, the specified 
frequency to contact the handset will be the frequency of the 
dedicated control channel and the time slot will be any time. 
Following step S.456, logic flow proceeds to step S.458 
where the handset tunes to the previous channel. Thereafter, 
the cycle clock is reset to Zero. Logic flow then proceeds 
from step S.460 to step S.462. As shown in FIG. 16B, logic 
flow will also proceed to step S.462 from step S.452 when 
it is determined that the cycle time has not elapsed. 
0269. At step S.462 the value of the cycle clock is 
compared with the slot Start time and Slot end time. In 
particular at step S.462, it is determined whether the 
cycle clock is greater than or equal to the slot start time and 
less than or equal to the Slot end time. If these conditions are 
satisfied, then logic flow proceeds to step S.464, where the 
handset determines whether a direct find query has been 
received during the Specified time frame. If the conditions of 
Step S.462 are not met (i.e., the value of the cycle clock is 
outside of the specified time frame) or a find query is not 
received at step S.464, then logic flow will loop back to step 
S.450, as shown in FIG. 16B. 
0270. When a direct find query is received at step S.464, 
the handset will check to see if the ID of the querying 
handset (i.e., handset A) is on the list of the handset (i.e., the 
Find list of handset X, which may be handset B or another 
handset). If the ID of handset A is on the Find list, then a 
positive response is transmitted at step S.470. Thereafter, 
logic flow returns to step S.450. If, however, there is no 
permission to respond to the find query since handset A is 
not on the Find list of the handset, then logic flow will 
proceed directly back to step S.450 from step S.468. 
0271 In the embodiment of FIGS. 16A and 16B, when 
the querying handset (i.e., handset A) is initialized to per 
form a specific find request with respect to another handset 
(i.e., handset B), handset A will tune to the registry channel 
and listen for the duration of the cycle time. When it is 
detected that handset B registers on the registry channel, 
handset A will contact handset B directly on the frequency 
Specified in the registry and in the time frame specified (if 
necessary). If handset B is within range, detects the find 
query from handset A and determines that handset A is on its 
corresponding Find list, then handset B will be able to 
respond to the query from handset A. 
0272. During call setup, two handsets may exchange the 
time that they will each register. The time that the other 
handset registers may be defined as the slot time. Therefore, 
in the embodiment of FIGS. 16A and 16B, handsets may 
not register Sequentially. Instead, handsets on a call may 
register at non-overlapping times during the cycle time in 
order to provide the time required to respond to find queries 
of other handsets during the slot time. If a collision occurs, 
then the registry time, slot time, and cycle time should be 
renegotiated. While two disruptions on a free call are 
required (since each handset registers and transmits its 
frequency and slot time on the registry channel), each 
disruption is minimized Since the Find list of each handset 
does not need to be transmitted. Further, this embodiment 
includes the advantage of not requiring time domain multi 
plexing. 
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