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(57) ABSTRACT 

A method for circulating a message to a group of people, 
including sending a circulated message by a 1 mobile com 
municator, and sequentially receiving the circulated message 
by an n' mobile communicator and sending the circulated 
message to an(n+1)' mobile communicator, n=2,3,...,N-1, 
wherein each one of the N mobile communicators has a 
distinct phone number. A system is also described and 
claimed. 
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METHOD AND SYSTEM FOR CRCULATING 
MESSAGES 

FIELD OF THE INVENTION 

0001. The present invention relates to wireless communi 
cation, and in particular to wireless messaging. 

BACKGROUND OF THE INVENTION 

0002 Mobile communication devices, such as cell 
phones, personal digital assistants (PDAs) and laptop com 
puters, are very widespread, and have become an essential 
part of modern life. Such devices generally communicate via 
Voice or instant messages. Most instant messages use the 
Short Message Service (SMS) protocol for sending text mes 
sages, but other messages, such as Multimedia Messaging 
Service (MMS) messages, are also very much in use. Accord 
ing to http://en.wikipedia.org/wiki Short message service, 
currently 2.4 billion active users around the world, which is 
roughly 74% of all mobile phone subscribers, send and 
receive text messages on their phones. 
0003. The SMS Point-to-Point protocol (SMS-PP) is 
defined in GSM Recommendation 3.40*. Messages are sent 
to a Short Message Service Center (SMSC), which provides 
store-and-forward functionality, for transmission to recipi 
ents. SMSC supports mobile-terminated (MT) functionality, 
for messages sent to a mobile handset, and Supports mobile 
originating (MO) functionality, for messages sent from a 
mobile handset. 
0004 Transmission of message from the SMSC to a 
recipient mobile handset is in conformance with the Mobile 
Application Part (MAP) of the SS7 protocol. In particular, 
messages are sent using the MAP ForwardSM operations, 
which limits the length of messages to 140 octets; i.e., 1,120 
bits. Routing data and other metadata is added to the message, 
beyond the 1,120 bit limit. 
0005 SMS messaging supports two modes; namely, text 
and data. For text mode, the message uses the default GSM 
7-bit alphabet for regular text messages, Supporting 70 char 
acters; and uses 16-bit UCS-2 character encoding for lan 
guages such as Arabic, Chinese, Korean, Japanese, and for 
Cyrillic alphabet languages such as Russian, Supporting 160 
characters. For data mode, the message uses 8-bit characters 
and Supports 140 characters. Data mode Supports interalia the 
following services. 

0006 WAP Push, which is an encoded message that 
includes a link to a WAP or WWW address. WAP Push 
enables WAP content to be pushed to a mobile handset 
with minimal user intervention. A Push Proxy Gateway 
(PPG) processes WAP Pushes and delivers them over an 
IP or SMS bearer. 

0007 OTA Settings, which relate to setup of new ser 
vices, such as GPRS, MMS and Instant Messaging, for a 
subscriber of a mobile phone network. 

0008 MMS Notification, which indicates when a new 
MMS messages has been received on the Multimedia 
Messaging Service Center (MMSC). Depending on the 
phone settings, the message may be automatically 
downloaded from the MMSC, if a GPRS or UMTS 
connection is available. 

0009 Push E-mail, for receiving e-mail messages on a 
mobile handset. 

0010. A drawback with SMS messaging is the relatively 
high cost. According to a recent study form the University of 
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Leicester, http://www.spacemart.com reports/SMS Texting 
Costs Are Out Of This World 999.html, sending text mes 
sages by mobile phones is far more expensive than download 
ing data from the Hubble Space Telescope. Operators charge 
subscribers per SMS text message, or offer SMS plans, such 
as unlimited SMS texting for a fixed monthly rate. For some 
plans, pricing is different for messages sent within a network 
or within a pre-defined group, than for messages outside of 
the network or group. 
0011 Costs for instant messaging generally comprise a 
significant portion of subscribers’ monthly fees. The expense 
is often excessive, since many Subscribers perceive sending of 
text messages as being inexpensive, and much cheaper than 
phone calls. 
0012. A factor that contributes to excessive messaging 
expenses is the distribution of messages to group of friends. 
Often a subscriber broadcasts messages to his friends notify 
ing them of events, or about his status. E.g., if the friends wish 
to go to a movie together, the Subscriber may send a message 
notifying them of the time and place. Messaging applications, 
such as 3jam developed by 3am, Inc. of San Francisco, Calif., 
and Send'm developed by SEND-M, Ltd. of Or Yehuda, 
Israel, enable users to send a message to a group of friends. 
Generally, each member of the group knows which group 
members are on the mailing list, and may reply to some or all 
of the group members. 
0013 A disadvantage of sending of group messages using 
conventional technology is that the subscriber who initiates 
the message must bear the entire cost of the communication. 
Another disadvantage of sending of group messages using 
conventional technology is that the initiator of the message 
does not know whether the recipients actually received the 
message. 

SUMMARY OF THE DESCRIPTION 

0014 Aspects of the present invention overcome these 
disadvantages described above, by providing methods and 
systems (i) for sharing the expenses of distributing messages 
among members of a group, using mobile communicators, 
and (ii) for ensuring that the initiator of the message receives 
a confirmation if the message was successfully distributed to 
all members of the group. As used herein, the term mobile 
communicator refers to an electronic device that sends and 
receives data over a wireless communication network. A 
mobile communicator includes interalia a cellphone, a por 
table data assistant (PDA), a laptop computer, and other Such 
devices that include modems. As used herein, the term mes 
sage refers to data that is transmitted from a first person to a 
second person. A message includes interalia a text message, 
a multimedia message, an e-mail message and a voice mes 
sage. A message may be informational, such as notification of 
an event, or may additionally solicit a response or a vote from 
each recipient. 
0015. In one embodiment of the present invention, a mem 
ber of a group is able to distribute a message among other 
members of the group by specifying the group as being the 
recipient of the message. The message is then automatically 
circulated among the members of a group according to a 
routing order. The message is received and forwarded by one 
member to another, until the message has completed a tra 
Versal through the entire group. 
0016 Embodiments of the present invention address the 
creation of groups, and the determination of one or more 
routing orders for circulating messages among the group. 
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0017 Embodiments of the present invention further 
address overcoming problems when one or more of the mem 
bers of the group are inaccessible. 
0018. There is thus provided in accordance with an 
embodiment of the present invention a method for circulating 
a message to a group of people, including sending a circulated 
message by a 1 mobile communicator, and sequentially 
receiving the circulated message by ann" mobile communi 
cator and sending the circulated message to an (n+1)' mobile 
communicator, n=2,3,...,N-1, wherein each one of the N 
mobile communicators has a distinct phone number. 
0019. There is additionally provided in accordance with 
an embodiment of the present invention a communication 
system, including a plurality of N mobile communicators, 
each having a distinct phone number, and circuitry in each of 
the plurality of mobile communicators, (i) for sending a cir 
culated message by the 1 mobile communicator, and (ii) for 
sequentially receiving the circulated message by the n” 
mobile communicator and sending the circulated message to 
the (n+1) mobile communicator, n=2,3,...,N-1. 
0020. There is further provided in accordance with an 
embodiment of the present invention a method of communi 
cation, including receiving a circulated message, by a desti 
nation mobile communicator, from a previous destination 
mobile communicator, and sending the circulated message to 
a next destination mobile communicator, where the previous 
destination mobile communicator, the destination mobile 
communicator and the next destination mobile communicator 
are successive members of an ordered list of mobile commu 
nicators, if the destination mobile communicator is not the 
last member of the ordered list. 
0021. There is yet further provided in accordance with an 
embodiment of the present invention a destination mobile 
communicator, including a modem for sending and receiving 
messages, a memory for storing a group of identifiers of 
mobile communicators, and an ordered list thereof, and 
modem controller circuitry communicatively coupled with 
the modem and with the memory, for controlling the modem 
(i) to receive a circulated message from a previous destination 
mobile communicator, and (ii) to send the circulated message 
to a next destination mobile communicator, where the previ 
ous destination mobile communicator, the destination mobile 
communicator and the next destination mobile communicator 
are successive members of the ordered list of mobile commu 
nicators stored in the memory, if the destination mobile com 
municator is not the last member of the ordered list. 
0022. There is moreover provided in accordance with an 
embodiment of the present invention a method of billing 
Subscribers to a communication service, including identify 
ing a message that was distributed to members of a pre 
defined group of Subscribers, further identifying all transmis 
sions of the distributed message from one member of the 
group to another member of the group, as the distributed 
message traversed all members of the group, and allocating 
the total cost of the identified transmissions equally among 
the members of the group. 
0023 There is additionally provided in accordance with 
an embodiment of the present invention a billing system for 
Subscribers to a communication service, including an activity 
monitor (i) for identifying a message that was distributed to 
members of a pre-defined group of subscribers, and (ii) for 
further identifying all transmissions of the distributed mes 
sage from one member of the group to another member of the 
group, as the distributed message traversed all members of the 
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group; and a billing manager, coupled with the activity moni 
tor, for allocating the total cost of the identified transmissions 
equally among the members of the group. 
0024. There is further provided in accordance with an 
embodiment of the present invention a method for circulating 
a message to a group of people, including sending a circulated 
message and a distribution list including identifiers for a 
plurality of mobile communicators, by a first mobile commu 
nicator, and sequentially receiving the circulated message and 
a distribution list, by a next mobile communicator, and, if the 
received distribution list is non-empty, then (i) selecting one 
of the mobile communicators identified in the distribution 
list, (ii) modifying the distribution list by removing the iden 
tifier of the selected mobile communicator therefrom, and 
(iii) sending the circulated message and the modified distri 
bution list to the selected mobile communicator. 
0025. There is yet further provided in accordance with an 
embodiment of the present invention a communication sys 
tem, including a plurality of mobile communicators, and cir 
cuitry in each of the plurality of mobile communicators, (i) 
for sending a circulated message and a distribution list com 
prising identifiers for a plurality of mobile communicators, 
and (ii) for Successively receiving the circulated message and 
a distribution list, by a next mobile communicator, and, if the 
received distribution list is non-empty, then (ii.a) selecting 
one of the mobile communicators identified in the distribu 
tion list, (ii.b) modifying the distribution list by removing the 
identifier of the selected mobile communicator therefrom, 
and (ii.c) sending the circulated message and the modified 
distribution list to the selected mobile communicator. 
0026. There is moreover provided in accordance with an 
embodiment of the present invention a method for creating a 
group of mobile communicators, including sending an invi 
tation from an originator mobile communicator to a plurality 
of other mobile communicators, receiving responses from the 
plurality of other mobile communicators, the responses indi 
cating acceptance or non-acceptance of the invitation, creat 
ing group information including (a)identifiers of group mem 
bers, the group members including the mobile 
communicators from which responses indicating acceptance 
of the invitation were received, and (b) an ordered list of the 
group members for use in circulating messages among the 
group members, and sending the group information to the 
group members. 
0027. There is additionally provided in accordance with 
an embodiment of the present invention a communication 
system, including a plurality of mobile communicators, and 
circuitry in each of the plurality of mobile communicators, (i) 
for sending an invitation from Such mobile communicator to 
the other mobile communicators, (ii) for receiving responses 
from the other mobile communicators, the responses indicat 
ing acceptance or non-acceptance of the invitation, (iii) for 
creating group information including (a) identifiers of group 
members, the group members including the mobile commu 
nicators from which responses indicating acceptance of the 
invitation were received, and (b) an ordered list of the group 
members for use in circulating messages among the group 
members, and (iv) for sending the group information to the 
group members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028. The present invention will be more fully understood 
and appreciated from the following detailed description, 
taken in conjunction with the drawings in which: 
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0029 FIG. 1 is a simplified diagram of a system for circu 
lating a message among members of a group of mobile com 
municators, in accordance with an embodiment of the present 
invention; 
0030 FIG. 2 is a simplified flowchart of a method for 
creating a group of mobile communicators for message cir 
culation, in accordance with an embodiment of the present 
invention; 
0031 FIG. 3A is a simplified flowchart of a method for 
circulating a message among a group of mobile communica 
tors according to a pre-determined order, in accordance with 
an embodiment of the present invention; 
0032 FIG. 3B is a simplified flowchart of a method for 
circulating a message among a group of mobile communica 
tors according to an ad-hoc order, in accordance with an 
embodiment of the present invention; 
0033 FIG. 4 is a prior art diagram illustrating operation of 
SMS messaging; 
0034 FIG. 5 is a simplified flowchart of a method for a 
mobile communicator to sendan SMS message to a recipient, 
if message delivery problems arise, in accordance with an 
embodiment of the present invention; 
0035 FIG. 6 is a simplified diagram of a wireless commu 
nicator that listens for group messages, in accordance with an 
embodiment of the present invention; and 
0036 FIG. 7 is a simplified flowchart of a method for 
allocating the cost of distributing a message to members of a 
group, among the members, in accordance with an embodi 
ment of the present invention. 

DETAILED DESCRIPTION 

0037 Aspects of the present invention relate to distribut 
ing messages to members of a group using wireless commu 
nicators. In one embodiment, a member of a group distributes 
a message among the other members of the group by desig 
nating the group as being the recipient of the message, when 
sending the message. The message is then routed in a specific 
routing order, from one member of the group to the next, until 
the message has circulated through the entire group. 
0038. In terms of billing, since each member is billed for 
sending the message to the next member, the cost of distrib 
uting the message to the group is automatically shared among 
the members of the group. 
0039. In accordance with an embodiment of the present 
invention, each of the members’ mobile communicators has 
circuitry therein that is programmed to receive a message 
being circulated and automatically send it to a next mobile 
communicator. 

0040. Reference is now made to FIG. 1, which is a simpli 
fied diagram of a system for circulating a message among 
members of a group of mobile communicators, in accordance 
with an embodiment of the present invention. Shown in FIG. 
1 is a group of four mobile communicators, corresponding to 
users Andy, Bill, Charlie and David, and denoted respectively 
100a, 100b, 100c and 100d. Also shown in FIG. 1 is a sim 
plified block diagram of a general mobile communicator 100, 
which includes a modem 110, a controller 120 and a memory 
130. Controller 120 includes circuitry for controlling modem 
110 to send and receive messages. Memory 130 stores data 
including inter alia identifiers of group members. Such as 
Andy, Bill, Charlie and David, and a representation of an 
ordered list of the members, Such aS 
Andy->Bill->Charlie->David. 
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0041. When Andy's mobile communicator sends a mes 
sage for circulation among the group, the message is auto 
matically routed from Andy->Bill->Charlie->David. Each 
mobile communicator has sufficient information to identify 
the recipient to whom it must forward the message that it 
receives. Upon receipt of the message, David's mobile com 
municator, being the last member in the routing order, sends 
a status report to Andy's mobile communicator confirming 
receipt of the circulated message. Upon receipt of the status 
report, Andy knows that his message was successfully dis 
tributed to all members of the group. 
0042. It will be appreciated by those skilled in the art that 
the cost of circulating the message among the group is auto 
matically shared among the members of the group. Andy is 
billed for the message sent from Andy to Bill. Bill is billed for 
the message sent from Bill to Charlie. Charlie is billed for the 
message sent from Charlie to David. David is billed for the 
status report sent from David to Andy. In distinction, had 
Andy sent the message to each of the members of the group 
using conventional technology, then Andy would be billed for 
sending three messages, and Bill, Charlie and David would 
not be billed at all. 

0043 Reference is now made to FIG. 2, which is a simpli 
fied flowchart of a method for creating a group of mobile 
communicators for message circulation, in accordance with 
an embodiment of the present invention. At step 1010 a sub 
scriber, referred to as the owner of the group, sends an invi 
tation to a plurality of recipients to join agroup. The invitation 
is sent from the owner's mobile communicator to each of the 
recipients’ mobile communicators. At step 1020 the recipients 
receive the invitation to join the group. 
0044. At step 1030 each recipient sends a response to the 
owner indicating acceptance or non-acceptance of the invita 
tion. The response is sent from the recipients’ mobile com 
municators to the owner's mobile communicator. At step 
1040 the owner modifies the group according to the recipient 
responses, thereby defining the members of the group; 
namely, those recipients who accepted the invitation. The 
recipients who opted out are not included as members of the 
group. 
0045. At step 1050 the owner designates an ordered list of 
the members of the group. The list determines an ordering, 
member #1, member #2, ..., member HN, where N denotes 
the number of members of the group. In terms of its data 
representation, the ordered list of members may be repre 
sented as a sequence of phone numbers, or as a sequence of 
pointers to phone numbers, or as such other data structure for 
representing an ordered list of mobile communicators. 
0046. Often it is convenient to endow an ordered list with 
a circular structure, whereby the last member is connected 
back to the first member; i.e., 1->2-> . . . -->N->1. Any 
member of the group may then use the circular list, starting 
from himself, to circulate a message among the other mem 
bers of the group according to the order of the list. E.g., 
member #4 may initiate a message to be circulated among the 
other group members, according to the order 4->5-> . . . 
->N->1->2->3. Each member's mobile communicator auto 
matically receives the message and sends it to the next mem 
ber in the list, with member #N sending the message to 
member #1. 
0047. At step 1060 the owner stores the group informa 
tion, including the members of the group and their phone 
numbers, and the ordering of the members, in his mobile 
communicator. At step 1070 the owner sends the group infor 
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mation to the members of the group. At step 1080 the mem 
bers of the group receive the group information and store the 
information in their mobile communicators. 

0048. At this stage, each mobile communicator has stored 
therein information identifying the members of the group and 
the ordering of the members. Thereafter, the owner of the 
group may edit the group by adding or deleting members, and 
by changing the ordering of the members. Generally, when 
the owner edits the group a notification describing the modi 
fied group is sent to the members of the group, so that their 
mobile communicators are synchronized. 
0049. By accepting the invitation to join the group at step 
1030, each member agrees to share the costs for circulating 
messages among the group. A member of the group may 
Subsequently decide to remove himself from the group, in 
which case he sends a message to the owner of the group 
requesting that he be removed. 
0050. In alternative embodiments of the present invention, 
creation of a group is performed ad-hoc “on-the-fly” when the 
need to circulate a message among the group arises. In Such 
case, when a member of the ad-hoc group receives the mes 
sage, he may “accept the message and agree to forward it to 
the next member of the group. If the member does not accept, 
then the initiator receives a notification, in which case he may 
re-send the message to a modified group, or send the message 
to the next member following the recipient who opted out, 
thereby bearing the cost that would have been borne by the 
recipient who opted out. 
0051 Reference is now made to FIG. 3A, which is a sim 
plified flowchart of a method for circulating a message among 
a group of mobile communicators according to a pre-deter 
mined order, in accordance with an embodiment of the 
present invention. At step 1110 a member of the group, 
referred to as the message initiator, sends a message to be 
circulated among a group of members, such as the group 
created by the method of FIG. 2. The initiator does so by 
designating the group as being the recipient of the message. 
The group of members has a pre-determined ordering asso 
ciated therewith, such as the ordering determined at step 
1050. At step 1120 the initiator's mobile communicator auto 
matically identifies the first mobile communicator from the 
ordered list of members of the group, based on the group 
information stored in the initiator's mobile communicator, 
and sends the message to the first mobile communicator. 
0052 At step 1130 the current mobile communicator 
receiving the circulated message consults the group informa 
tion stored in the current mobile communicator, and deter 
mines whether the current mobile communicator is the last 
member in the ordering of the group members. If not, then the 
current mobile communicator identifies the next member in 
the ordering of the members, and at step 1140 sends the 
circulated message to the next member. The method then 
returns to step 1130. Otherwise, if the current mobile com 
municator is the last member of the group, then at step 1150 
the current mobile communicator sends a status report to the 
initiator, indicating that it successfully received the circulated 
message. Until the initiator receives the status report, he can 
not confirm that the message was successfully circulated to all 
members of the group. 
0053. It will be appreciated by those skilled in the art that 
because each member sends the circulated message to 
another member, the cost of circulating the message among 

Sep. 25, 2014 

the group is automatically shared among the members. Each 
member is billed for the message that he sends to one recipi 
ent 

0054 Reference is now made to FIG. 3B, which is a sim 
plified flowchart of a method for circulating a message among 
a group of mobile communicators according to an ad-hoc 
order, in accordance with an embodiment of the present 
invention. In distinction from the method of FIG. 3A which 
uses a pre-determined order, the method of FIG.3B uses an 
ad-hoc order specified by the message initiator. At step 1210 
the initiator of the message species an ordered list of members 
of a group. The initiator of the message is appended at the end 
of the ordered list, so as to be the last member of the list. E.g., 
if Andy is the initiator of the list then the list may indicate 
Bill->Charlie->David->Andy. Alternatively, members of the 
group may have personal ordered lists of the group members 
stored in their mobile communicators. For example, as 
described hereinabove, each member may use a circular list of 
the group members, starting immediately after himself, as his 
personal ordered list. Thus for the circular list 
Andy->Bill->Charlie->David->Andy, Bill's personal 
ordered list is Charlie->David->Andy->Bill, and Charlie's 
personal ordered list is David->Andy->Bill->Charlie. In 
such case step 1210 is obviated and the initiator's personal list 
is used instead of an ad-hoc list. 
0055. At step 1220 the initiator sends a message to the 
group, by designating the group as the recipient of the mes 
sage. The initiator's mobile communicator automatically 
embeds the ordered list within the message. As indicated 
hereinabove, the ordered list may be represented as a 
sequence of phone numbers, or as a sequence of pointers to 
phone numbers, or as such other data structure for represent 
ing an ordered list of mobile communicators. 
0056. At step 1230 the initiator's mobile communicator 
automatically sends the list to the first mobile communicator 
in the list, i.e. Bill's communicator in the example above 
where Andy is the initiator. At step 1240 the current mobile 
communicator receiving the message extracts the ordered list 
in the message to determine if the current mobile communi 
cator is the next-to-last member of the list. If not, the current 
mobile communicator consults the list to determine the next 
member, and at step 1250 the current mobile communicator 
sends the message to the next member. The method then 
returns to step 1240. Otherwise, if the current mobile com 
municator is the next-to-last member of the list, then at Step 
1250 the current mobile communicator sends a status report 
to the last member of the list; i.e., to the initiator of the list, 
indicating Successful receipt of the message. As above, until 
the initiator receives the status report, he cannot confirm that 
the message was successfully circulated to all members of the 
group. 

0057. In an alternative embodiment of the present inven 
tion, at step 1250 the current mobile communicator shortens 
the embedded list by removing himself from the beginning of 
the list. In this way, less and less data is transmitted as the 
message circulation advances from member to member. E.g., 
referring to the example above, after Bill receives the mes 
sage, his mobile communicator truncates the ordered list to 
Charlie->David->Andy prior to sending the message to 
Charlie; and after Charlie receives the message, his mobile 
communicator truncates the ordered list to David->Andy 
prior to sending the message to David. 
0058. It will be appreciated by those skilled in the art that 
the message circulated by the methods of FIGS. 3A and 3B 
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may be an informational message, or additionally a message 
requesting a response or vote from the members of the group. 
Each member receiving the message may respond or vote 
according to criteria set by the initiator. E.g., the message may 
ask whether the member wishes to go to a movie at 9:00 PM, 
and the initiator may enable a “Yes” and a “No” reply. Each 
recipient is then presented with the “Yes” and “No” replies. 
The replies themselves may be sent directly to the initiator. In 
Such case, each recipient sends two messages; namely, the 
circulated message to the next recipient in the ordered list, and 
the reply to the initiator. Alternatively, each recipient’s reply 
may be concatenated to the circulated message. In Such case, 
the circulated message grows in length as it circulates through 
the group members. 
0059. One of the challenges with message circulation by 
the methods of FIGS. 3A and 3B is how to deal with situations 
where the circulated message does not reach one of the group 
members. E.g., the members mobile communicator may be 
turned off, or the mobile communicator's SMS memory limit 
may be exceeded. 
0060. In this regard, reference is made to FIG.4, which is 
a prior art diagram illustrating operation of SMS messaging. 
Shown in FIG. 4 is an originator mobile phone 210, a recipi 
ent mobile phone 220 and a short messaging service center 
230. Originator mobile phone 210 sends an SMS message to 
recipient mobile phone 220. The SMS message is transmitted 
to SMS center 230, for further transmission to recipient 
mobile phone 220. If recipient mobile phone 220 is inacces 
sible, the SMS message is temporarily stored in SMS center 
230. SMS center 230 sends the message later when recipient 
mobile phone 220 becomes accessible. A time period, 
referred to as a validity period, may be specified, after which 
time the SMS message is deleted from SMS center 230. As 
such, if recipient mobile phone 220 does not become acces 
sible within the validity period, then the SMS message will 
not be sent when recipient mobile phone 220 subsequently 
does become accessible. 
0061. A flag may be set in the SMS message to notify SMS 
center 230 to provide a status report about delivery of the 
SMS message. The status report is sent to originator mobile 
phone 210 in the form of an SMS message. When the SMS 
reaches SMS center 230, SMS center 230 sends a submission 
report back to originator mobile phone 210, as indicated in 
FIG. 4. The submission report indicates either successful 
receipt of the SMS message, or failure. Failure may be due to 
an incorrect SMS message format, or due to SMS center 230 
being busy. 
0062) If originator mobile phone 210 does not receive the 
Submission report after a designated period of time, it con 
cludes that the Submission report was lost, and originator 
mobile phone 210 may re-send the SMS message. A flag is set 
in the re-sent SMS message to indicate that the SMS message 
was sent previously. If the previous Submission report was 
successful, SMS center 230 ignores the re-sent SMS message 
and sends a Submission report to original mobile phone 210, 
thus avoiding sending of the same SMS message multiple 
times to recipient mobile phone 220. 
0063. When the SMS reaches recipient mobile phone 220, 
recipient mobile phone 220 sends a delivery report to SMS 
center 230, as indicated in FIG. 4. The delivery report indi 
cates either successful receipt of the SMS message, or failure. 
Failure may be due to an unsupported message format, or 
insufficient free storage space available in recipient mobile 
phone 220. In turn, SMS center 230 sends a status report to 
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originator mobile phone 210, after receiving the delivery 
report from recipient mobile phone 220, as indicated in FIG. 
4. If SMS center 230 does not receive the delivery report after 
a designated period of time, it concludes that the delivery 
report was lost, and re-sends the SMS message to recipient 
mobile phone 220. 
0064. In accordance with an embodiment of the present 
invention, the owner of a group may set a validity period for 
the SMS message distributed to the group. After the validity 
period, the SMS message will not be further distributed. 
0065. Further in accordance with an embodiment of the 
present invention, if the sender of a message to be distributed 
among group members receives a negative Submission report, 
then the message is re-sent after a pre-defined time, such as 5 
minutes. If sending of the re-sent message fails, then the 
message may be re-sent again, up to a designated maximum 
number of tries. If the sending of the re-sent message fails for 
all of the tries, then an error message is sent to the group 
OW. 

0066. If the sender of the message receives a negative 
status report, then the message is sent to the next recipient in 
the list of members. E.g., for the list 
Andy->Bill->Charlie->David, if Charlie's mobile commu 
nicator is inaccessible, then Bill's mobile communicator 
receives a negative status report, and the message is then 
automatically sent from Bill's mobile communicator to 
David, with appropriate changes as necessary. 
0067 Reference is now made to FIG. 5, which is a simpli 
fied flowchart of a method for a mobile communicator to send 
an SMS message to a recipient, if message delivery problems 
arise, in accordance with an embodiment of the present inven 
tion. At step 1305, the mobile communicator identifies a next 
member in the list of members, as a recipient of the SMS 
message. At step 1310 a counter, K, is initialized to K=1. The 
counter, K, counts the number of tries to send the SMS mes 
sage to the recipient identified at step 1305. At step 1315 the 
mobile communicator tries to send the SMS message to the 
recipient. At step 1320 a determination is made whether or not 
a positive Submission report is received. If not, then at step 
1325 the method waits for spre-defined amount of time, such 
as 5 minutes, and the counter, K, is advanced by one. At step 
1330 a determination is made whether Khas reached the limit 
on the number of tries. If not, then processing returns to step 
1315 where the mobile communicator tries again to send the 
SMS message to the recipient. If it is determined at step 1330 
that K has reached the limit on the number of tries, then the 
method fails at step 1335 and a notification of failure is sent to 
the owner of the group. 
0068 Referring back to step 1320, if a positive submission 
report is received, then processing advances to step 1340, 
where a determination is made whether or notapositive status 
report is received. If so, then the method ends successfully at 
step 1345. If not, a determination is made at step 1350 if the 
recipients identified at step 1305 have exhausted the alterna 
tives for recipients in the list of members. Generally, the 
alternatives for recipients are those recipients whose posi 
tions in the list are after the position of the mobile communi 
cator performing the method of FIG. 5. If the alternative 
recipients have been exhausted, then the method fails at step 
1335 and a notification of failure is sent to the owner of the 
group. Otherwise, processing return to step 1305 where a next 
recipient is identifier. 
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Implementation Details 
0069. Reference is now made to FIG. 6, which is a simpli 
fied diagram of a wireless communicator that listens for 
group messages, in accordance with an embodiment of the 
present invention. Shown in FIG. 6 are a Short Messaging 
Service Center (SMSC) 310, a Push Proxy Gateway (PPG) 
320, a WAP Push server 330, a Multimedia Message Service 
Center (MMSC) 340, a Push E-mail server 350, and an OTA 
server 360. Messages sent via MAP (Mobile Application Part 
of the SS7 Protocol) operations generally include a desig 
nated port within their metadata. As such, in an implementa 
tion of the present invention, mobile communicator 100 lis 
tens to the designated port. 
0070. In reading the above description, persons skilled in 
the art will appreciate that there are many apparent variations 
that can be applied to the methods and systems described. 
One Such variation is the algorithm used for circulating a 
message so that it traverses an entire group. The algorithm 
illustrated in FIGS. 1, 2,3A and 3B corresponds to an ordered 
list, but other algorithms may be used instead. For example, 
with large groups it is of advantage to use a tree traversal Such 
as a binary tree traversal, wherein each mobile communicator 
that receives the message forwards it to two members of the 
group. When the bottom nodes of the tree receive the mes 
sage, they send a confirmation back to the parent, which then 
travels upwards through the tree back to the initiator of the 
message. With a large group of say, 1,000 members, the 
binary tree traversal requires 10 levels of message forwarding 
down through the tree, and 10 levels of confirmation forward 
ing back up through the tree. In distinction, an ordered list 
requires 1,000 sequential message transmissions. Similarly, 
other graph traversal algorithms may also be used with the 
present invention. 
0071 Another such variation to the methods and systems 
described herein is to send a message from the initiator of the 
message directly to all other members of the group, and to 
enable the operator of the messaging service to allocate the 
cost equally among the members of the group, either on a per 
message basis, or an a monthly Subscription plan. In accor 
dance with an embodiment of the present invention, the 
operator uses an activity monitor 410 (FIG. 6) to identify a 
message distributed to members of a group, and to further 
identify all transmissions of the distributed message from one 
member of the group to another. The operator further uses a 
billing manager 420 to allocate the cost of all of the identified 
transmissions equally among the members of the group. 
0072 Reference is now made to FIG. 7, which is a simpli 
fied flowchart of a method for allocating the cost of distrib 
uting a message to members of a group, among the members, 
in accordance with an embodiment of the present invention. 
The method of FIG. 7 is performed by an operator of the 
messaging service used by mobile communicators. At step 
1410 a monitor, such as activity monitor 410, identifies a 
message that was distributed among a pre-determined group 
of subscribers. At step 1420 the monitor identifies all trans 
missions of the distributed message from one member of the 
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group to another member, as the distributed message tra 
versed all members of the group. At step 1430 a billing 
system, such as billing manager 420, allocates the cost of all 
of the identified transmissions among members of the group. 
0073. In the foregoing specification, the invention has 
been described with reference to specific exemplary embodi 
ments thereof. It will, however, be evident that various modi 
fications and changes may be made to the specific exemplary 
embodiments without departing from the broader spirit and 
Scope of the invention as set forth in the appended claims. 
Accordingly, the specification and drawings are to be 
regarded in an illustrative rather than a restrictive sense. 

1-22. (canceled) 
23. A method of billing subscribers to a communication 

service, comprising: 
identifying a message that was distributed to members of a 

pre-defined group of Subscribers; 
further identifying all transmissions of the distributed mes 

Sage from one member of the group to another member 
of the group, as the distributed message traversed all 
members of the group; and 

allocating the total cost of the identified transmissions 
equally among the members of the group. 

24. The method of claim 23 wherein the distribution mes 
sage is an SMS message, a MMS message, an e-mail mes 
Sage, or a Voice message. 

25. A billing system for subscribers to a communication 
service, comprising: 

an activity monitor (i) for identifying a message that was 
distributed to members of a pre-defined group of sub 
scribers, and (ii) for further identifying all transmissions 
of the distributed message from one member of the 
group to another member of the group, as the distributed 
message traversed all members of the group; and 

a billing manager, coupled with said activity monitor, for 
allocating the total cost of the identified transmissions 
equally among the members of the group. 

26. The billing system of claim 25 wherein the distribution 
message is an SMS message, a MMS message, an e-mail 
message, or a Voice message. 

27-36. (canceled) 
37. The method of claim 23 wherein the message is trans 

mitted from one member of the group to all of the other 
members of the group. 

38. The method of claim 23 wherein the message is trans 
mitted in accordance with a binary tree from each of a plu 
rality of members of the group to two other members of the 
group. 

39. The billing system of claim 25 wherein the message is 
transmitted from one member of the group to all of the other 
members of the group. 

40. The billing system of claim 25 wherein the message is 
transmitted in accordance with a binary tree from each of a 
plurality of members of the group to two other members of the 
group. 


