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PUSH-TO-TALK AND PUSH‘-TO-CONFERENCE IN A CDMA WIRELESS
COMMUNICATIONS SYSTEM
BACKGROUND OF THE INVENTION
5 The present invention is related to a CDMA wireless communications system that
enables push-to-talk and push-to-conference communications.

Wireless communications systems, such as cellular systems, have at least two
popular formats by which bandwidth capabilities aré maximized. The first is known as
TDMA, or time division multiple access, and divides a frequency channel into time slots.

10  The second is known as CDMA, or code division mulﬁple access, which allows
simultaneous broadcasts using different orthogonal codes such that a filter may use the
orthogonal codes to eliminate 6r reduce the interference between different users.

While most cellular phone calls allow full duplex communications, some
communications may be handled in a half-duplex manner, where only one party to the call

15 is allowéd to talk at a time. One example of such an arrangements is known as "Push-to-
talk" functionality, Where a party may both talk and listen during a call, but not both
simultaneously. Such an arrangement essent'ivally mimics the capabilities of a CB radio or
walkie-talkie. TDMA systems have for several years had "push-t'o-talk" capabilities, as
exemplified by U.S. Patents 4,979,231 and 4,873,711. However, the push-to-talk has not

20  been substantially available in CDMA systems, due to a number of technical difficulties.

SUMMARY OF THE INVENTION
The present invention incorporates push-to-talk and push-to-conference
functionality for group calls into a CDMA enabled wireless communication system.

25  Members of the group call are placed into active or inactive status, wherein active
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members are assigned, and communicate on, a private uplink/downlink channel pair, while
inactive members listen on a public downlink channel.

To economize channel allocation within a cell, some embodiments of the present
invention monitor the length of time in-between instances of an active user speaking. If a

5 timer for the active user exceeds a predetermined threshold, then that user is reclassified as
inactive, and his uplink/downlink channel pair is relinquished.

Further, there may be situations in which inactive members wish to participate in a
call. Normally, the inactive member would ask for access and be assigned a private
uplink/downlink channel pair. However, if all the private uplink/downlink channel pairs

10  are in use, the active member who has not spoken-iﬁ the longest time may be moved to
inactive status, and the requesting inactive member moved to an active status utilizing the

uplink/downlink channel pair released thereby.

BRIEF DESCRIPTION OF DRAWINGS
15 Figure 1 illustrates a wireless communication system;
Figure 2 illustrates a flow chart exemblifying a push-to-conference process
according to the present invention;
Figure 3 illustrates a flow chart exemplifying a channel management approach
push-to-conference process according to the present invention; and
20 Figure 4 illustrates a flow chart exemplifying a push-to-talk process according to

the present invention.
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DETAILED DESCRIPTION OF THE INVENTION |

A wireless communication system 10 comprises one or more base stations 12, an
MSC 14, and a plurality of mobile terminals 16,18,20. For the purposes of this invention,
the wireless communication system 10 operates generally according to the well-known
industry standard CDMA protocol IS-2000, but other CDMA protocols could be used,
such as WCDMA and the like. The disclosures of these two protocols are hereby
incorporated by reference in their entireties. It should be appreciated that wireless
communication system 10 may comprise a plurality of base stations 12, MSCs 14, and be
connected to the Public Land Mobile Network (PLMN), the Public Switched Telephone
Network (PSTN) (neither shown), or other communication networks as is well understood.

A user may acquire a mobile terminal 16,18, or 20 in any manner known in the art
and be associated with one or more "groups" for group calling purposes. For example, the
user's account may be linked to a group ID (GID), Which may be a preexisting group or a
group created at the instigation of the user. Additionally, the user is given a member ID
(MID) within the group. It should be noted that the user may be assigned to a group after
actuation of the mobile terminal or at some other time as needed or desired. However, the
service provider should be alerted to which users belong to whicl; groups so that the
service provider may allocate resources in light thereof. Further, it is possible that ad hoc
groups may be formed as needed or desired and still take advantage of the present
invention's functionality.

Having formed groups, with each member of the group having a MID, it is
possible to implement the push-to-conference functionality of the present invention as

illustrated in Figure 2. Initially, a base station 12 has a group "I" present within the area

served by the base station 12 (block 100). Assuming that the members of the group have
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their mobile terminals 16,18,20 turned on, the respective mobile terminals 16,18,20 are
listening to the paging channel of the base station 12 (block 162). A member of the group
feels that he has something to say to multiple members of the group- and would like their
feedback in a conference-type environment, so that member initiates the push-to-
conference service (block 104). That member's mobile terminal, e.g., mobile terminal 20,
sends an ACCESS CHANNEL message to the base station 12 requesting the conference
service (block 106). This request may include the MID of the requesting member, the
MIDs of the members requested to be "active" in the conference, and the GID. "Active"
members of the group call are those members of the group who are authorized to both talk
and listen during the group call; "inactive" members of the group call are those members
of the group who are authorized to listen to the group call, but not to talk. For instance, a
company may have many employees dispersed at various locations in the field, all of
whom have mobile terminals. The workers may be classified as "inactive" (i.e., listen
only) for a given call, while supervisors and project managers may be classified as
"active" (i.e., both talk and listen). One advantage of classifying some group members as
"inactive" is that they do not need to be assiéned an uplink channel, as described further
below. '

The base station 12 acknowledges the request to set up a group call on the paging
channel (block 108). This acknowledgement may likewise include the GID and the
relevant MIDs. The CDMA wireless communications system 10, typically the MSC 14,
assigns each active member that responds and has been requested to join the conference,
as well as the original requesting member, their own uplink and downlink channel pair,
such as by assigning unique Walsh codes thereto (block 110). Both an uplink and a

corresponding downlink channel are assigned so that these members may both talk and
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listen duringv the group call, particularly without havjng to request a channel each time
they want to talk. These active members may be logically in one cell or in multiple cells.
The inactive members of the group -- those that are supposed to listen to the conference,
but may not have any need to participate -- are assigned to a public downlink channel,
such as sharing a common Walsh code (block 112). In other words, if more than one
inactive member of the group is logically within one cell, then all the inactive members in
that cell share a common downlink chémnel for communications from the base station 12.
Of course, inactive members in other cells may be assigned to a different public downlink
channel, depending on the needs of the system 10. The inactive members are not assigned
uplink channels.

Communication then occurs (block 114). In this manner, active class members
that are part of the conference talk by pushing a button or other actuating mechanism on
their mobile terminals 16,18,20 and speaking. In one embodiment, multiple active
members may speak concurrently, thus creating something of a cacophonous environment.
In another embodiment, artificial controls may be used to restrict such concurrent usage so
that active class users may only talk or listen; not both at the same time. These artificial
controls may be implemented in the mobile terminal 16,18,20 or rthe base station 12 as
needed or desired. In general, the mobile terminals 16,18,20 of the active participants
send and receive both forward and reverse links on the private uplink/downlink channel
pair. Thus, the active members, which are authorized to talk, may have transmit power
control effectuated in the standard way. For instance, power control messages from the

base station 12 may be sent on the private downlink channel for controlling the mobile

terminal's transmit power on the corresponding uplink channel. In contrast, the mobile
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terminals 16,18,20 of the inactive participants are not subject to transmit power control,
because they are not transmitting on an associated uplink channel.

Because an uplink channel is not assigned to the inactive members, needless power
control computations can be avoided, and these "unassigned" channels may be assigned to
other users of the system 10. Further, while the mobile terminals 16,18,20 of the active
members will need to turn on both their transmitters and receivers, the mobile terminals
16,18,20 of the inactive members need only turn on their receivers, thereby saving power.
Also, only one forward link traffic control, using the public downlink channel and not
forward link power controlled, need be used in each cell where there are one or more
inactive group members, and no reverse link power control bits need be inserted on the
forward link traffic control since the inactive members are not transmitting any power.

It should be noted that when an active member is not actually talking, its variable
rate vocoder may advantageously automatically work at a 1/8 data rate and the mobile
terminal will transmit 1/8 of the nominal power.

While an active class mobile terminal 16,18,20 is engaged in the group call, the
system 10 determines if an active mobile terminal has left the conference (block 118). If
the answer is no, all the active mobile terminals 16,18,20 are stillrparticipating in the call,
the private uplink/downlink channels remain assigned thereto (block 120). If an active
participant relinquishes its active status (thus answering block 118 affirmatively), the
private uplink/downlink channels assigned to the mobile terminal 16,18,20 in question are
released and the mobile terminal 16,18,20 is assigned to listen on the public downlink
channel by the base station 12 (block 122). Ifall thé active class mobile terminals

16,18,20 in the call have left the call (block 124), the base station 12 sends a message to
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all the mobile terminals 16,18,20 to idle their receivers and switch back to listening to the
paging channel (block 126). Otherwise, the process continues as indicated.

In some situations, inactive members of the group may be allowed to change
classification, to become active class members, by actuating the appropriate command at
their mobile terminals 16,18,20. When such members become active, they stop using the
public downlink channel, and instead use a private uplink/downlink channel pair assigned
by the system 10.

The system 10 may take méasures to control the number and allocation of channels
associated with the group call. For instance, there may be a maximum number "N" of
active members that may be allowed to participate in the group call based on the number
of available channels and/or depending upon on traffic load in the system 10. These
available channels may be assigned on a first come, first served basis (block 162) (see
Figure 3). Inresponse to a request for another private uplink/downlink channel pair for
the group call (due to, e.g., a reclassification request or movement of an active member)
the number of allocated channels is compared against the maximum N (block 164). If the
number of requested channels exceeds the méximum N, then the actiye member with the
longest silence time may be reclassified as inactive, switched to z; public downlink
channel, and a new active member is assigned the newly vacated private uplink/downlink
channel pair (block 172). If the number of channels allocated does not exceed N, the base
station 12 may determine if any active members have been silent for a time greater than a
predetermined threshold (block 166). If the answer is no, then the channels remain
assigned as is (block 168). If the answer to block 166 is yes, then the active member that

has been silent longer than the predetermined threshold is reclassified as inactive, and

switched to a public downlink channel (block 170). If all of the active members have been
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silent longer than a second predetermined threshold (block 174), the base station 12 sends
a message to all the members to idle their receivers and switch back to monitoring the
paging channel (block 176); otherwise the process continues as indicated.

It is likewise possible to use two activity timers T1 and T2 (T2 > T1), such that
when T1 expires, the mobile terminal 16,18,20 of an active member stops transmitting the
reverse Traffic Channel, but keeps sending the reverse Pilot Channel. This keeps the base
station 12 synchronized with the mobile terminal 16,18,20 for quick access. If T2 expires,
the mobile terminal 16,18,20 for the active member stops transmitting on the Pilot
Channel as well, the private uplink/downlink channel pair may be released, and the
member converts to inactive status.

A special version of the push-to-conference set up is the push-to-talk functionality
of the present invention. This is explicated with reference to Figure 4. The base statioﬁ 12
has a group "I" within the area served by the base station 12 (block 100) with all the
members of group I listening to the paging channel (block 102). A member initiates the
push-to-talk service (block 150) by actuating an appropriate command on a mobile
terminal 16,18,20 within the service area. T}-1e mobile terminal 16,18,20 sends an
ACCESS channel message to the base station 12 requesting talk service (block 152). This
request may include the MID, the GID, and other appropriate information as needed or
desired.

The base station 12 transmits an acknowledgement on the paging channel that
includes the GID, and the MID of the member requesting the talk (block 154). The base
station 12 assigns a uplink/downlink channel pair to the member requesting the service
(block 156), while the other members of the group are assigned to a public downlink code

(block 158). Thus, the requesting member is active status, while the other members are
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inactive. Communication for this push-to-talk process then occurs according to the
appropriate standard (block 160), with subsequent steps as shown in Figure 3. The
primary difference with respect to the push-to-conference approach described above is that
only one member is active at a time, as opposed to the potential for many active class
members in the push-to-conference situation.

In another embodiment of the push-to-talk process, when a second member pushes
to talk, the system 10 may release the private uplink/downlink channel pair assigned to the
first member, reassign the first member to the public downlink channel, and assign the
second member to a private uplink/downlink channel pair, such as the just vacated private
uplink/downlink channel pair or another private uplink/downlink channel pair. It should
be noted that such an approach may result in a slight delay in being able to speak.

As used herein, the term "mobile terminal" 20 may include a cellular
radiotelephone with or without a multi-line display; a Personal Communications System
(PCS) terminal that may combine a cellular radiotelephone with data processing, facsimile
and data communications capabilities; a Personal Digital Assistant (PDA) may include a
radiotelephone, pager, Internet/intranet acces.s, Web browser, organizer, calendar and/or a
global positioning system (GPS) receiver; and a conventional lap;op and/or palmtop
receiver or other appliance that includes a radiotelephone transceiver. Mobile terminals 20
may also be referred to as "pervasive computing" devices.

Although the present invention has been described herein with respect to particular
features, aspects and embodiments thereof], it will be apparent that numerous variations,
modifications, and other embodiments are possibl¢ within the broad scope of the present

invention, and accordingly, all variations, modifications and embodiments are to be

regarded as being within the scope of the invention. The present embodiments are
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therefore to be construed in all aspects as illustrative and not restrictive and all changes
coming within the meaning and equivalency range of the appended claims are intended to

be embraced therein.

10
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CLAIMS
What is claimed is:
1. A method of handling a group call in a CDMA wireless communications system,
comprising:

5 classifying members of a group call into a first class or a second class, said first class
comprising members authorized to both talk and listen, said second class
comprising members authorized to listen but not to talk; -

initially assigning a private downlink channel to each member of said group call
belonging to said first class;
10 assigning a public downlink channel to at least one member of said group call
belonging to said second class;
changing the classification of a first member of said group call belonging to said
first class to be said second class in response to said member not talking for a
predetermined time period during said group call; and
15 changing the downlink channel assignment of said first member from said respective
private channel to said public downli;lk channel assigned to said at least one
member of said group call belonging to said second class in response to said

change in classification.

20 2. The method of claim 1 further comprising providing both private and public

downlink channels simultaneously.

11
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3. The method of claim 1 further comprising changing the downlink channel
assignment in response to a request to speak from at least one member of said group call

belonging to said second class.

4, The method of claim 1 further comprising staggering a change of status for pilot
channels and traffic channels as members of said first group transition to members of said

second group.

5. The method of claim 1 further comprising placing a member of said second
group on said respective private channel just freed by said changing the downlink channel
assignment of said first member from said respective private channel to said public

downlink channel.

12
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6. A method of handling a group call in a CDMA wireless communications
system, comprising:
classifying members of a group call into a first class or a second class, said first class
5 comprising members authorized to both talk and listen, said second class

comprising members authorized to listen but not to talk;

initially assigning a private downlink channel to each member of said group call
belonging to said first class;

assigning a public downlink channel to at least one member of said group call

10 belonging to said second class;

initially uplinking information on a first and a second control channel, during said
group call, by a first member of said group call belonging to said first class; and

thereafter, ceasing the uplinking of information on said first control channel, during
said group call, by a first member in response to said first member not talking for a

156 first predetermined time period during said group call.

7. The method of claim 6 further comprising:
thereafter, ceasing the uplinking of information on said second control channel,
during said group call, by said first member in response to said first member not
20 talking for a second predetermined time period during said group call; and
changing the downlink channel assignment of said first member from said respective
private channel to said public downlink channel in response to said first member

not talking for said second predetermined time period during said group call.

13
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8. The method of claim 6 further comprising ending said group call when all of

said members are silent for a length of time greater than a predetermined threshold.

9. The method of claim 6 further comprising processing, at said base station both

private and public downlink channels concurrently.

10. The method of claim 6 further comprising allowing members of said second

class to move to said first class and further assigning such moving members a private

downlink channel on which to communicate.

14
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11. A method of handling a group call in a CDMA wireless communications
system, comprising:
classifying members of a group call into one of either a first class or a second class,
5 said first class comprising members authorized to both talk and listen, said second
class comprising members authorized to listen but not to talk;
initially assigning a private downlink channel and a private uplink channel to a first
member of said group call belonging to said first class;
initially assigning the remaining members of said group call to one or more public
10 downlink channels; and
thereafter, during said group call, substantially simultaneously:
reclassifying said first member to said second class;
reassigning said first member to said public downlink channel;
reclassifying a second member of said group call belonging to said second class
15 to said first class;
reassigning said private downlink channel and said private uplink channel to said

second member.

15
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12. A method of facilitating communication comprising:
establishing a group of users in a CDMA wireless communication system, each of
said users having a mobile terminal,
initiating a call to at least one other user of the group from a first mobile terminal;
5 assigning a first private channel to said first mobile terminal;
assigning other private channels to mobile terminals associated with said at least one
other user of the group as needed; and

assigning a public channel to remaining users of the group.

10 13. The method of claim 12 further comprising timing out users such that private

channels are freed for other users within the group.
14. The method of claim 12 further comprising allowing inactive users associated
with the public channel to secure a private channel upon actuation of a command on their

15 mobile terminal.

15. The method of claim 12 further comprising limiting the other private channels

to a predetermined number.

16
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16. A method of handling a group call in a CDMA wireless communications
system, comprising:
dividing members of a group call to a first class or second class, said first class
comprising members authorized to both talk and listen, said second class
5 comprising members authorized to listen but not to talk;
assigning a private downlink/uplink channel pair to a member of said first class for
communicating between said member of said first class and a base station;
assigning a public downlink channel without a corresponding uplink channel to a
member of said second class for receiving downlink communications from said
10 base station;
wherein, during a given group call, said first member and said second member
receive downlink communications from said base station over their respective

downlink channels.

17



WO 03/009617

MSC

14

PCT/US02/18644

N

FIG. 1

1/4



WO 03/009617 PCT/US02/18644

100
GROUP "I"WITHIN SERVICE AREA 4
Y 102
ALL MEMBERS LISTENING TO PAGING CHANNEL
Y —104
A MEMBER INITIATES PUSH-TO-CONFERENCE SERVICE
Y 106
SEND ACCESS CHANNEL MESSAGE
REQUESTING CONFERENCE SERVICE
Y 108
ACKNOWLEDGE ON PAGING CHANNEL
Y 110
ASSIGN PRIVATE CHANNELS TO
EACH ACTIVE MEMBER IN THE CONFERENCE
Y 112
ASSIGN PUBLIC CHANNEL(S) TO INACTIVE MEMBERS
Y 114
COMMUNICATION OCCURS
120\ Y 118
"ASSIGIENTS |+ ORILE LEAVED
UNCHANGED NO '

124

MOBILES
IN CONFERENCE
LEAVE?

122\
RELEASE PRIVATE CHANNEL YES 126
ASSIGNED TO MOBILE AND MESSAGE TO ALL
ASSIGN TO PUBLIC CHANNEL MOBILES TO TURN OFF

RECEIVERS AND
| SWITCH BACK TO THE
PAGING CHANNEL

FIG. 2
2/4



PCT/US02/18644

WO 03/009617

TINNVHO ONIOVA
JHL OLMOVE HOLIMS
ANV SH3AIFO3Y
440 NdN1 OL S31190W
11V OL 39VSS3IN

€ 'Ol

9/i—  s3A

¢IAVI]
JONIHIINOD NI
S31I90N
1V

ON

il

T1INNVYHO OI19Nd O1L NDISSVY
ANV 3790N OL1 A3INDISSY
TANNVYHO JIVAIYd 3SVY313Y

¢1NO JNIL
< IN3IS H39GWIN JAILOVY
ANV

991

ON

A3ONVHONN SINIANDISSY
TANNVHO J1IVAIYd

<

N-gol

TaINNVHO JIVAIRYd A3HSINONIT3IY
G3INOISSY d3SN M3N ANV
TANNYHO 0118Nd OL G3HOLIMS
JWILL 3ONITS 1S3OUV
HLIM H38W3N JAILOVY

zi—

S3A

mZAm._.wMD,Omm
T3NNVHO 31VAIYd

91

SISvE "IAYIS 1S4 ‘IW0D LSHId
STIANNVYHO 31VAIYd NOISSY




WO 03/009617

PCT/US02/18644

GROUP "I" WITHIN SERVICE AREA

\

ALL MEMBERS LISTENING TO PAGING CHANNEL

Y

A MEMBER INITIATES PUSH-TO-TALK SERVICE

Y

SEND ACCESS CHANNEL MESSAGE
REQUESTING TALK SERVICE

Y

ACKNOWLEDGE ON PAGING CHANNEL

Y

ASSIGN PRIVATE CHANNELS
TO REQUESTING MEMBER

\

ASSIGN PUBLIC CHANNEL(S)
TO OTHER GROUP MEMBERS

\

COMMUNICATION OCCURS

FIG. 4

4/4



INEERNATIONAL SEARCH REPORT

Intequumpnal Application No

PCT/US 02/18644

CLASSIFICATION OF SUBJECT MATTER

PC T CHod0T/28  "H04B7/26

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 HO4Q HO4B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A US 6 178 166 Bl (XU HUA ET AL)
23 January 2001 (2001-01-23)
column 3, line 14 -column 7, line 2

A WO 00 69189 A (ERICSSON INC)

16 November 2000 (2000-11-16)

page 4, line 28 -page 8, line 27
page 11, line 28 -page 12, 1ine 23
page 13, line 12 -page 15, 1ine 28

1,6,11,
12,16

1,6,11,
12,16

I:I Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Speclal categories of cited documents :

"A' document defining the general state of the art which is not

considered to be of particular relevance invention

citation or other special reason (as specified)

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*E' earlier document but published on or after the international *X* document of patticular relevance; the claimed invention
filing date cannol be considered novel or cannot be considered to

*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of anolher *y* document of particular relevance; the claimed invention

cannot be considered to invoive an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior o the international filing date but inthe art.
later than the priority date claimed *&' document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
30 September 2002 07/10/2002
Name and mailing address of the ISA Authorized officer

Fax: (+31-70) 3403016 Tsapelis, A

Fomm PCT/ISA/210 (second shest) (July 1992)




INTERNATIONAL SEARCH REPORT

ftormation on patent family members

Intemmmmonal Application No

PCT/US 02/18644

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6178166 Bl 23-01-2001 EP 1186134 Al 13-03-2002
WO 0074311 Al 07-12-2000

WO 0069189 A 16-11-2000 US 6449491 B1 10-09-2002
AU 4464900 A 21-11-2000
BR 0010410 A 13-02-2002
WO 0069189 Al 16-11-2000

Form PCT/ISA/210 (patent family annex) (July 1882)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

