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(57) ABSTRACT

Aspects of the present disclosure propose systems and meth-
ods for managing assignment of short message service (SMS)
message identifications (IDs) in a multimode device (e.g.,
mobile station). The proposed methods ensure that a unique
message ID is assigned to each SMS transmitted by the
mobile station (MS). Each retransmission of the SMS mes-
sages may be assigned a message ID similar to or the same as
the previous transmission(s) of the SMS message. As a result,
a network messaging center may be able to identify duplicate
SMS messages that are marked with unique message 1Ds
even if they are transmitted on different air interfaces and/or
by different modems (modulators/demodulators).
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300
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r302

RECEIVE A REQUEST TO SEND A SHORT MESSAGE SERVICE
(SMS) MESSAGE FROM A CLIENT WITHIN THE MS, WHEREIN THE
REQUEST COMPRISES A CLIENT MESSAGE IDENTIFICATION (ID)

l /304

MAP THE CLIENT MESSAGE ID TO A CONTROLLER MESSAGE ID
BY A SMS MESSAGE CONTROLLER, WHEREIN THE CONTROLLER
MESSAGE ID IS UNIQUELY DEFINED FOR EACH SMS MESSAGE
THAT IS TRANSMITTED BY THE MS

l f306

GENERATE AN SMS MESSAGE BASED AT LEAST
ON THE CONTROLLER MESSAGE ID

l /308

TRANSMIT THE SMS MESSAGE OVER THE AIR

FIG.3
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500

AN

/502

RECEIVE, FROM A CLIENT WITHIN THE MS, A REQUEST
FOR A MESSAGE IDENTIFICATION (ID)

l /504

ASSIGN A CONTROLLER MESSAGE ID TO THE CLIENT BY A
SHORT MESSAGE SERVICE (SMS) MESSAGE CONTROLLER

l /506

RECEIVE A SMS MESSAGE FROM THE CLIENT COMPRISING THE
CONTROLLER MESSAGE ID, WHEREIN THE CONTROLLER
MESSAGE ID UNIQUELY DEFINES THE SMS MESSAGE

l /508

TRANSMIT THE SMS MESSAGE OVER THE AIR

FIG. 5
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700

W

r 702

ASSIGN ONE OF ONE OR MORE SETS OF MESSAGE
IDENTIFICATIONS (IDS) TO ONE OF ONE OR MORE CLIENTS
BY A SHORT MESSAGE SERVICE (SMS) MESSAGE CONTROLLER

l 704

RECEIVE A SMS MESSAGE FROM THE CLIENT, WHEREIN THE
SMS MESSAGE COMPRISES A MESSAGE ID FROM THE SET OF
MESSAGE IDS ASSIGNED TO THE CLIENT

l /706
TRANSMIT THE SMS MESSAGE OVER THE AIR

FIG. 7
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METHODS AND APPARATUSES FOR
MANAGEMENT OF SMS MESSAGE
IDENTIFICATIONS IN A MULTI-MODE
DEVICE

CLAIM OF PRIORITY UNDER 35 U.S.C. §119

[0001] This application is a divisional of pending U.S.
application Ser. No. 13/250,743, filed Sep. 30, 2011 and
entitled “Methods and Apparatuses for Management of SMS
Message Identifications in a Multi-Mode Device” (Attorney
Docket No. 111746) which is herein incorporated by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] Certain aspects of the present disclosure generally
relate to short message service (SMS) message generation
and transmission, and in particular, to methods and systems
for management of SMS message identifications (IDs) in a
multi-mode device.

BACKGROUND

[0003] Wireless communication systems are widely
deployed to provide various types of communication content
such as voice, data, and so on. These systems may be mul-
tiple-access systems capable of supporting communications
with multiple users by sharing the available system resources
(e.g., bandwidth and transmit power). Examples of such mul-
tiple-access systems include Code Division Multiple Access
(CDMA) systems, Time Division Multiple Access (TDMA)
systems, Frequency Division Multiple Access (FDMA) sys-
tems, 3rd Generation Partnership Project (3GPP) Long Term
Evolution (LTE) systems, Orthogonal Frequency Division
Multiple Access (OFDMA) systems, and the like.

[0004] Wireless communication systems may include mul-
timode devices that are capable of operating simultaneously
or individually on various air interface technologies. The
multimode devices may utilize one or more modems (modu-
lators/demodulators) and one or more application processors.
Multiple clients may run on each of the modems or applica-
tion processors, each of which may utilize various services,
such as short message service (SMS).

[0005] Generally, a client may specify a message identifi-
cation (ID) for a SMS message. Some collisions may occur in
the message ID space when the client has control over its own
message IDs but does not have control over message IDs of
other clients. In addition, the SMS message may be retrans-
mitted on different modems and/or on different air interfaces
in case of failure or a network timeout. A network may be
unable to detect duplicate messages when a message is
received twice from the same MS on different air interfaces
with different SMS message [Ds.

SUMMARY

[0006] Certain aspects of the present disclosure provide a
method for wireless communications by a multimode mobile
station (MS). The method generally includes receiving a
request to send a short message service (SMS) message from
aclient within the MS, wherein the request comprises a client
message identification (ID), mapping the client message [D to
a controller message ID by a SMS message controller,
wherein the controller message ID is uniquely defined for
each SMS message that is transmitted by the MS, generating
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an SMS message based at least on the controller message 1D,
and transmitting the SMS message over the air.

[0007] Certain aspects of the present disclosure provide a
method for wireless communications by a multimode mobile
station (MS). The method generally includes receiving, from
a client within the MS, a request for a message identification
(ID), assigning a controller message ID to the client by a short
message service (SMS) message controller, receiving a SMS
message from the client comprising the controller message
1D, wherein the controller message ID uniquely defines the
SMS message, and transmitting the SMS message over the
air.

[0008] Certain aspects of the present disclosure provide a
method for wireless communications by a multimode mobile
station (MS). The method generally includes assigning one of
one or more sets of message identifications (IDs) to one of one
or more clients by a short message service (SMS) message
controller, receiving a SMS message from the client, wherein
the SMS message comprises a message [D from the set of
message [Ds assigned to the client, and transmitting the SMS
message over the air.

[0009] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes a SMS message controller configured to
receive a request to send a short message service (SMS)
message from a client within the apparatus, wherein the
request comprises a client message identification (ID), map
the client message ID to a controller message ID, wherein the
controller message ID is uniquely defined for each SMS
message that is transmitted by the apparatus, and generate an
SMS message based at least on the controller message ID, and
a transmitter configured to transmit the SMS message over
the air.

[0010] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes a short message service (SMS) message con-
troller configured to receive, from a client within the appara-
tus, a request for a message identification (ID), assign a
controller message ID to the client, receive a SMS message
from the client comprising the controller message ID,
wherein the controller message ID uniquely defines the SMS
message, and a transmitter configured to transmit the SMS
message over the air.

[0011] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes a short message service (SMS) message con-
troller configured to assign one of one or more sets of message
identifications (IDs) to one of one or more clients, and receive
a SMS message from the client, wherein the SMS message
comprises a message ID from the set of message IDs assigned
to the client, and a transmitter configured to transmit the SMS
message over the air.

[0012] Certain aspects provide a computer-program prod-
uct for wireless communications by a multimode mobile sta-
tion (MS), comprising a computer-readable medium having
instructions stored thereon, the instructions being executable
by one or more processors. The instructions generally include
instructions for receiving a request to send a short message
service (SMS) message from a client within the MS, wherein
the request comprises a client message identification (ID),
instructions for mapping the client message ID to a controller
message ID by a SMS message controller, wherein the con-
troller message ID is uniquely defined for each SMS message
that is transmitted by the MS, instructions for generating an
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SMS message based at least on the controller message ID, and
instructions for transmitting the SMS message over the air.

[0013] Certain aspects provide a computer-program prod-
uct for wireless communications by a multimode mobile sta-
tion (MS), comprising a computer-readable medium having
instructions stored thereon, the instructions being executable
by one or more processors. The instructions generally include
instructions for receiving, from a client within the MS, a
request for a message identification (ID), instructions for
assigning a controller message ID to the client by a short
message service (SMS) message controller, instructions for
receiving a SMS message from the client comprising the
controller message 1D, wherein the controller message 1D
uniquely defines the SMS message, and instructions for trans-
mitting the SMS message over the air.

[0014] Certain aspects provide a computer-program prod-
uct for wireless communications by a multimode mobile sta-
tion (MS), comprising a computer-readable medium having
instructions stored thereon, the instructions being executable
by one or more processors. The instructions generally include
instructions for assigning one of one or more sets of message
identifications (IDs) to one of one or more clients by a short
message service (SMS) message controller, instructions for
receiving a SMS message from the client, wherein the SMS
message comprises a message ID from the set of message [Ds
assigned to the client, and instructions for transmitting the
SMS message over the air.

[0015] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes at least one processor and a memory coupled
to the at least one processor. The at least one processor is
configured to receive a request to send a short message ser-
vice (SMS) message from a client within the apparatus,
wherein the request comprises a client message identification
(ID), map the client message ID to a controller message ID by
a SMS message controller, wherein the controller message ID
is uniquely defined for each SMS message that is transmitted
by the apparatus, and generate an SMS message based at least
on the controller message 1D, transmit the SMS message over
the air.

[0016] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes at least one processor and a memory coupled
to the at least one processor. The at least one processor is
configured to receive, from a client within the apparatus, a
request for a message identification (ID), assign a controller
message 1D to the client by a short message service (SMS)
message controller, receive a SMS message from the client
comprising the controller message ID, wherein the controller
message 1D uniquely defines the SMS message, and transmit
the SMS message over the air.

[0017] Certain aspects of the present disclosure provide an
apparatus for wireless communications. The apparatus gen-
erally includes at least one processor and a memory coupled
to the at least one processor. The at least one processor is
configured to assign one of one or more sets of message
identifications (IDs) to one of one or more clients by a short
message service (SMS) message controller, receive a SMS
message from the client, wherein the SMS message com-
prises a message 1D from the set of message [Ds assigned to
the client, and transmit the SMS message over the air.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] So that the manner in which the above-recited fea-
tures of the present disclosure can be understood in detail, a
more particular description, briefly summarized above, may
be had by reference to aspects, some of which are illustrated
in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only certain typical aspects of
this disclosure and are therefore not to be considered limiting
of its scope, for the description may admit to other equally
effective aspects.

[0019] FIG. 1 illustrates an example wireless communica-
tion network, in accordance with certain aspects of the
present disclosure.

[0020] FIG. 2 illustrates an example network including a
multimode mobile station, in accordance with certain aspects
of the present disclosure.

[0021] FIG. 3 illustrates example operations that may be
performed by a multimode mobile station for management of
message identifications (IDs), in accordance of certain
aspects of the present disclosure.

[0022] FIG. 4 illustrates an example multimode MS that
manages assignment of unique message IDs to SMS mes-
sages by performing operations illustrated in FIG. 3, in accor-
dance of certain aspects of the present disclosure.

[0023] FIG. 5 illustrates example operations that may be
performed by a multimode mobile station for dynamically
assigning message [Ds, in accordance with certain aspects of
the present disclosure.

[0024] FIG. 6 illustrates an example multimode MS that
dynamically assigns controller message IDs to SMS mes-
sages by performing operations illustrated in FIG. 5, in accor-
dance of certain aspects of the present disclosure.

[0025] FIG. 7 illustrates example operations that may be
performed by a mobile station for assigning a plurality of
message [Ds to each short message service (SMS) client, in
accordance with certain aspects of the present disclosure.
[0026] FIG. 8 illustrates an example multimode MS that
statically assigns message [Ds to clients by performing opera-
tions illustrated in FIG. 7, in accordance of certain aspects of
the present disclosure.

DETAILED DESCRIPTION

[0027] Certain aspects of the present disclosure propose
systems and methods for managing assignment of short mes-
sage service (SMS) message identifications (IDs) in a multi-
mode device, such as a mobile station (MS) which may also
be referred to as a user equipment UE.

[0028] The proposed methods may help ensure that a
unique message 1D is assigned to each SMS transmitted by
the mobile station (MS). Each retransmission of the SMS
messages may be assigned a message ID similar to or the
same as the previous transmission(s) of the SMS message. As
a result, a network messaging center may be able to identify
duplicate SMS messages that are marked with unique mes-
sage [Ds even if they are transmitted on different air interfaces
and/or by different modems (modulator-demodulators).
[0029] It should be apparent that the teachings herein may
be embodied in a wide variety of forms and that any specific
structure, function, or both being disclosed herein is merely
representative. Based on the teachings herein one skilled in
the art should appreciate that an aspect disclosed herein may
be implemented independently of any other aspects and that
two or more of these aspects may be combined in various
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ways. For example, an apparatus may be implemented or a
method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be imple-
mented or such a method may be practiced using other struc-
ture, functionality, or structure and functionality in addition
to or other than one or more of the aspects set forth herein.
Furthermore, an aspect may comprise at least one element of
a claim.

[0030] The techniques described herein may be used for
various wireless communication networks such as code divi-
sion multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA),
orthogonal frequency division multiple access (OFDMA),
single carrier frequency division multiple access (SC-
FDMA) and other networks. The terms “network™ and “sys-
tem” are often used interchangeably. A CDMA network may
implement a radio technology such as Universal Terrestrial
Radio Access (UTRA), cdma2000, etc. UTRA includes
Wideband CDMA (WCDMA), Time Division Synchronous
CDMA (TD-SCDMA), and other variants of CDMA.
cdma2000 covers 1S-2000, 1S-95 and IS-856 standards. A
TDMA network may implement a radio technology such as
Global System for Mobile Communications (GSM). An
OFDMA network may implement a radio technology such as
Evolved UTRA (E-UTRA), Ultra Mobile Broadband
(UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802.20, Flash-OFDM®, etc. UTRA and E-UTRA are part of
Universal Mobile Telecommunication System (UMTS).
3GPP Long Term Evolution (LTE) and LTE-Advanced (LTE-
A), in both frequency division duplexing (FDD) and time
division duplexing (TDD), are new releases of UMTS thatuse
E-UTRA, which employs OFDMA on the downlink and SC-
FDMA on the uplink. UTRA, E-UTRA, UMTS, LTE, LTE-A
and GSM are described in documents from an organization
named “3rd Generation Partnership Project” (3GPP). CDMA
2000 and UMB are described in documents from an organi-
zation named ‘“3rd Generation Partnership Project 27
(3GPP2). The techniques described herein may be used for
the wireless networks and radio technologies mentioned
above as well as other wireless networks and radio technolo-
gies. For clarity, certain aspects of the techniques are
described below for LTE, and LTE terminology is used in
much of the description below. It should be noted that the
descriptions are also applicable to other technologies with
different terminologies.

[0031] FIG. 1 shows a wireless communication network
100 in which an MS capable of performing SMS operations
described herein may receive service.

[0032] The network 100 may be, for example, an LTE net-
work or some other wireless network. Wireless network 100
may include a number of evolved Node Bs (eNBs) 102 (only
one is shown for simplicity), a plurality of mobile stations
116, 122 and other network entities. Different eNBs may use
the same type of or different radio access technologies
(RATs). The mobile stations (MSs) shown in the Figure may
perform the operations described herein.

[0033] TheeNB 102 includes multiple antenna groups, one
including 104 and 106, another including 108 and 110, and an
additional including 112 and 114. In FIG. 1, only two anten-
nas are shown for each antenna group, however, more or
fewer antennas may be utilized for each antenna group.
Mobile station 116 is in communication with antennas 112
and 114, where antennas 112 and 114 transmit information to
mobile station 116 over forward link 120 and receive infor-
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mation from mobile station 116 over reverse link 118. Mobile
station 122 is in communication with antennas 106 and 108,
where antennas 106 and 108 transmit information to mobile
station 122 over forward link 126 and receive information
from mobile station 122 over reverse link 124. In a Frequency
Division Duplex (FDD) system, communication links 118,
120, 124 and 126 may use different frequencies for commu-
nication. For example, forward link 120 may use a different
frequency than that used by reverse link 118.

[0034] Each group of antennas and/or the area in which
they are designed to communicate is often referred to as a
sector of the eNB. In an aspect, antenna groups each are
designed to communicate to mobile stations in a sector of the
areas covered by eNB 102.

[0035] An eNB may be a fixed station used for communi-
cating with the mobile stations and may also be referred to as
a Node B, an access point (AP), a base station, or some other
terminology. In a wireless network, different eNBs may oper-
ate under different radio access technologies (e.g., LTE,
CDMA and the like). There may be some overlap in the
coverage area of different eNBs. The mobile stations 116, 122
may be capable of operating under two or more radio access
technologies (e.g., multimode devices).

[0036] The mobile stations may be dispersed throughout
wireless network 100, and each MS may be stationary or
mobile. A MS may also be referred to as a terminal, a user
equipment (UE), a subscriber unit, a station, etc. A MS may
be a cellular phone, a personal digital assistant (PDA), a
wireless modem, a wireless communication device, a hand-
held device, a laptop computer, a cordless phone, a wireless
local loop (WLL) station, a smart phone, a netbook, a smart-
book, etc. The MSs shown in FIG. 1 may use a variety of
services such as sending SMS messages to other nodes in the
network (e.g., eNBs or other MSs).

[0037] FIG. 2 illustrates an example communications sys-
tem 200 including a multimode mobile station (MS) 202
capable of performing SMS operations in accordance with
various aspects of the present disclosure.

[0038] Asillustrated, MS 202 may be communicating with
a core network 210 that has a SMS. The core network can be,
for example, a wireless or cellular communication network
utilizing any suitable wireless communication technology or
combination thereof (e.g., UTRA, E-UTRA, UMTS, LTE,
GSM, CDMA2000, UMB, Wi-Fi, WiMAX or the like).
[0039] The multimode MS may have one or more clients
212 capable of generating and transmitting SMS messages
214 (or any other type of messages) to other nodes in the
network. As illustrated the MS may include one or more
modems 216, each controlled by a modem processor 208 and
capable of interacting with one or more application proces-
sors 206, a SMS message controller 202 and other compo-
nents.

[0040] The modems 216 may utilize the same type of or
different air interfaces to transmit signals (and/or messages)
over the air via different radio access networks (RANs). The
multimode MS may use different SMS transport mechanism
over different air interfaces (e.g., Internet Protocol (IP) Mul-
timedia Subsystem). The modem processors 208 may man-
age air interface protocol operations (e.g., by controlling
modems 216 and other suitable components) with respect to
the communication with the core network 210.

[0041] The application processors 206 may manage oper-
ating system functions of the mobile station 202 and/or
respective applications running thereon. The SMS message
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controller 204 may interact with other components in the
mobile station (e.g., application processors, modem proces-
sors, clients residing on the processors, and the like) to man-
age assignment of unique message IDs to the messages trans-
mitted by the MS.

[0042] In general, one or more clients 212 (e.g., applica-
tions) may reside on each modem processor 208 or each
application processor 206 of the MS. Some of these clients
may need to send and/or receive SMS messages. The clients
residing on the MS may send different kinds of SMS mes-
sages to a destination device (e.g., another MS or an eNB).
For example, the clients may send user-initiated SMS mes-
sages, or they may send other types of SMS messages that are
not controlled by the user, such as SMS messages containing
positioning information, usage statistics, initialization infor-
mation and the like.

[0043] The core network may include a network messaging
center 408, one or more eNBs, and other components. The
network messaging center 408 may receive the SMS mes-
sages 214 transmitted by the MS and redirect the SMS mes-
sages to their corresponding destination node (e.g., MS, eNB
and the like). The network messaging center may also store
the received SMS messages if the destination node is out of
reach (e.g., if a MS is oft) and deliver the SMS message at a
later time. In addition, the network messaging center may try
to identify duplicate messages (e.g., messages that are
received more than once) and discard extra copies of the SMS
message.

[0044] Traditionally, a client inside each MS may specify a
message ID for a SMS message. Some collisions may occur
in the message ID space when the client has control over its
own message [Ds but does not have control over message [Ds
of other clients of the MS. In addition, some of the clients
residing on a MS may implement a retry mechanism where
the SMS message is retried on different modems and/or on a
different air interface in case of failure or timeout.

[0045] Unfortunately, if message IDs are not aligned (e.g.,
properly coordinated between clients), the MS may send the
same SMS message multiple times on different modems and/
or different air interfaces, but with different message IDs.
This may cause SMS “duplicate” detection issues at the net-
work messaging center. For example, the SMS messaging
center may not be able to identify the “duplicate” messages if
they have different SMS IDs. A “duplicate” message may be
received by a network messaging center if a prior transmis-
sion ofa message succeeded but an acknowledgement (ACK)
did not reach the originating MS that resulted in a re-trans-
mission of the same SMS message.

[0046] As an example, an MS (or a client inside an MS)
may transmit a SMS message with a specific ID (e.g., 001). In
case of a failure, the MS may retransmit the same SMS
message with a different ID (e.g., 002) from a second modem
that utilizes a same type of air interface or a different air
interface. Although the content of these two SMS messages is
the same, the network messaging center may not be able to
differentiate them if a retransmission of the SMS message has
a different ID. The network messaging center may then trans-
mit both of the SMS messages (e.g., the original and the copy
of the SMS message) to the destination node.

[0047] This may cause a number of issues, ranging from
end user confusion to billing problems for the MS or the
subscriber (e.g., the subscriber/end user may receive and may
be billed for two SMS messages).
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Mapping Unique Message IDs by a Controller

[0048] Techniques presented herein, however, provide a
measure of assurance that not only are unique SMS message
IDs are assigned to all the messages transmitted by an MS, but
that the same message IDs are used for re-transmissions-even
in the event the re-transmission occurs on a different air
interface. This may help ensure correct detection of duplicate
messages at the network messaging center.

[0049] For certain aspects of the present disclosure, a cen-
tralized SMS message controller (e.g., the SMS message
controller 204) on the MS may be used as a central entity to
manage assignment of SMS message IDs generated by dif-
ferent clients. Thus, the SMS message controller 204 may
interface with clients on the MS that are capable of sending
SMS messages.

[0050] The SMS message controller may assign unique
message [Ds to each of the SMS messages transmitted by the
mobile station, regardless of the client that is initiating the
SMS message. For example, the SMS message controller
may have a pool of message [Ds that are uniquely defined for
the mobile station and assign one of the message IDs from this
pool to each of the SMS messages transmitted by the mobile
station.

[0051] FIG. 3 illustrates example operations that may be
performed by a multimode MS for management of message
1Ds, in accordance of certain aspects of the present disclo-
sure.

[0052] At 302, an SMS message controller in the MS may
receive a request to send a short message service (SMS)
message from a client within the MS. In general, the client
may be an operating system client, an application residing on
an application processor, an application residing on a modem
processor, a user-initiated client or any other types of clients.
The request to send the SMS message may also include infor-
mation regarding whether or not the SMS message is being
retransmitted. Each client may submit a client message 1D,
and a client ID with each SMS message request to the SMS
message controller.

[0053] At 304, the SMS message controller may map the
client message ID to a different message 1D generated by the
SMS message controller (e.g., controller message 1D). The
controller message ID may uniquely be defined for each SMS
message that is transmitted by the MS and may be selected
from the pool of unique message IDs.

[0054] At 306, the SMS message controller (or another
component in the mobile station) may generate an SMS mes-
sage based at least on the controller message ID. For certain
aspects, the SMS message controller may be responsible for
constructing fields of the SMS message corresponding to the
teleservice layer and/or the transport layer. At 308, the MS
may transmit the SMS message over the air. The controller
message [D may be used in the SMS message that is sent over
the air.

[0055] FIG. 4 illustrates an example multimode MS 202
that manages assignment of unique controller message [Ds to
SMS messages by performing operations illustrated in FIG.
3.

[0056] Inthe illustrated example, a client 212 residing on a
modem processor 208 may send a request for sending a SMS
message to the SMS message controller 204. The SMS mes-
sage controller may assign a controller message 1D (e.g.,
controller ID 001) to the SMS message corresponding to the
client 212. The SMS message controller may also update a
mapping table 404 with the client ID (e.g., client 1) and client
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message 1D (e.g., C1), controller ID (e.g., 001) and other
information corresponding to the SMS message (e.g., to keep
track of which controller IDs are assigned to which clients). A
SMS generator 402 inside the SMS message controller may
then generate an SMS message utilizing the assigned control-
ler message 1D and other information provided by the client
212.

[0057] The example in FIG. 4 also shows how another
client 406 that resides on an application processor 206 may
send a request for sending a SMS message to the SMS mes-
sage controller 204. The SMS message controller may assign
another unique controller ID (e.g., controller ID 002) to the
client 406. The SMS message controller may also update the
mapping table 404 with information corresponding to the
second request received from the client 406. The SMS gen-
erator 402 may then generate an SMS message utilizing the
assigned controller message ID (e.g., 002) and other infor-
mation provided by the client 406. The mobile station may
transmit the SMS message over the air using a modem.
[0058] For certain aspects, the SMS message controller
may send a failure indication to the client if transmission of
the SMS message fails on a modem, or a time-out happens.
The SMS message controller may receive a request from a
client to re-send the SMS message if there is a failure in
transmission of the SMS message. The request may include
the client message ID.

[0059] For example, if the client 406 in FIG. 4 may want to
retransmit a SMS message (e.g., SMS message with client
message [D C2), the SMS message controller may re-assign
the same controller message 1D (e.g., 002) that was assigned
to the first transmission of the SMS message for the retrans-
mission of the SMS message. The SMS message controller
may reuse the same controller message 1D (e.g., 002) that was
assigned to a prior transmission of the SMS message (which
is known by its client message ID) to the retransmission of the
SMS message.

[0060] As an alternative, the client may reuse the same
controller message ID (e.g., 002) for retransmission of the
SMS message (e.g., C2) and directly send the SMS message
to a modem for transmission.

[0061] In either case, the network Messaging Center may
be able to detect duplicate messages (if any) that have similar
orthe same controller message IDs. A duplicate message may
happen if a prior transmission of a message succeeded but an
acknowledgement (ACK) did not reach the originating MS
that resulted in the re-transmission. The network messaging
center may not forward the SMS message to an end destina-
tion when it detects that the message is a copy of another
message.

[0062] For certain aspects, the network messaging center
may compare the controller message ID, the destination
address and the originating address of the SMS message to
mark the message as “duplicate”. So, the unique controller
message 1D enables the network messaging center to avoid
transmission of duplicate messages to the end destination.
[0063] In general, the SMS message and the retransmitted
SMS message may be transmitted on the same modem or on
different modems of the MS over the same or different air
interfaces (e.g., LTE and CDMA). It should be noted that, in
general, different air interfaces may utilize the same or dif-
ferent modems. Therefore, there may be one modem serving
multiple air interfaces.

[0064] For certain aspects, the SMS message controller
may receive requests from two or more clients to transmit a

Oct. 23,2014

plurality of SMS messages using one or more modems. The
SMS message controller may uniquely assign a controller
message [D for each of the plurality of SMS messages (e.g.,
assign respective controller message 1Ds for the plurality of
SMS messages).

[0065] For certain aspects, the SMS message controller
may receive a controller message 1D timeout notification, or
a notification that the controller message ID is no longer in
use (e.g., from the client or other components). The SMS
message controller may then “release” that particular control-
ler message 1D, meaning it is allowed to be reassigned to one
or more other requests for SMS transmission in the future.
The SMS message controller may also reassign the controller
message 1D to another request for SMS transmission after a
predefined duration of time is passed from the previous
assignment of the controller message ID (e.g., even if not
explicitly “released” by a client).

[0066] For certain aspects, the controller message ID sent
over the air along with other elements of a teleservice ID may
be used by the Network Messaging Center to differentiate the
SMS messages from one another.

[0067] Insome cases, the MS may receive a response mes-
sage corresponding to a particular SMS message. The
response message may include the controller message 1D.
The MS may reverse-map the controller message ID to the
client message 1D based on the mapping table that is stored in
the MS. The MS may then forward the response message and
possibly the client message ID to the corresponding client.

Dynamic Assignment of Message 1Ds

[0068] For certain aspects, in order to manage message [Ds
at the mobile station, the SMS message controller may
dynamically assign message IDs to the requesting clients
(e.g., applications). In this case, a client may query the SMS
message controller of the MS and request an available mes-
sage ID. The SMS message controller may provide the client
with a token for a message ID out of a plurality of available
addresses (e.g., a message 1D pool). According to certain
aspects, the message D pool may be uniquely defined for the
mobile station.

[0069] The SMS message controller may then return a mes-
sage ID from the pool to the client. The message 1D may be
used by the client to send a SMS message.

[0070] FIG. 5 illustrates example operations that may be
performed by a multimode MS for dynamically assigning
message [Ds to clients, in accordance with certain aspects of
the present disclosure.

[0071] At 502, a SMS message controller inside the MS
receives a request for a message ID from a client within the
MS. At 504, the SMS message controller assigns a controller
message ID to the client. The controller message ID may be
selected from a plurality of available message IDs (e.g., the
message [D pool). At 506, the SMS message controller may
receive a SMS message from the client which includes the
controller message ID. The controller message 1D uniquely
defines the SMS message. At 508, the MS transmits the SMS
message over the air.

[0072] As described above, the SMS message controller
may receive a copy of the SMS message to be re-transmitted
if a previous transmission of the SMS message failed. The
copy of the SMS message may include the same controller
message [D that was previously used for transmission of the
SMS message. As described earlier, the SMS message and its
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retransmission may be transmitted on the same type of or
different air interfaces using the same modem or a different
modem.

[0073] For certain aspects, each client may include a map-
ping table for storing information about each SMS message.
For example, the client may store a client message 1D and the
controller message ID and other related information in a
mapping table. Thus, a client may be able to track assigned
controller message IDs, re-use them when appropriate (e.g.,
for re-transmissions), or release them when appropriate.
[0074] FIG. 6 illustrates an example multimode MS 202
that dynamically assigns controller message IDs to clients by
performing operations illustrated in FIG. 5.

[0075] Intheillustrated example, a client 212 residing on a
modem processor 208 may send a request for a SMS message
1D to the SMS message controller 204. The SMS message
controller may assign a controller message ID (e.g., controller
message 1D 001) to the client 212 from a message ID pool
602. The message ID pool 602 may include a plurality of
unique message 1Ds that are available for assignment.
[0076] The SMS message controller may notify the client
of'the assigned controller message ID. The client may receive
the assigned controller message 1D and update a mapping
table with its client message ID (e.g., C1) and controller
message 1D (e.g., 001). The client may send a SMS message
which includes the controller message ID to the SMS mes-
sage controller to be transmitted over the air. Alternatively,
the client may directly send the SMS message to a modem to
be transmitted over the air.

[0077] Ingeneral, the SMS message controller may receive
requests for message [Ds from any number of clients within
the MS, and assign unique controller message 1Ds to them.
For certain aspects, the SMS message controller may keep
track of the controller message IDs that are assigned to each
client and possibly their corresponding client message IDs.
As aresult, similar or the same message IDs may be used for
retransmissions of the same SMS message.

[0078] For certain aspects, a client may notify the SMS
message controller that a controller message 1D that was
previously assigned to the client is no longer used. The SMS
message controller may then release the controller message
ID to be reassigned to one or more other requests for SMS
transmission in the future. The released controller message
ID may be stored in the message ID pool 602. For another
aspect, the SMS message controller may reassign the control-
ler message 1D to another request for SMS transmission when
a predefined duration of time is passed from the previous
assignment of the controller message ID.

Static Assignment of Message 1Ds

[0079] For certain aspects, the SMS message controller
may assign a plurality of message IDs to each SMS client
(e.g., SMS originator) for future use. All of the clients intend-
ing to send SMS messages may register with the SMS mes-
sage controller at the MS. The clients may request for a
partition of Message ID space that is earmarked for their use.
The message ID space may include a plurality of unique
message [Ds (message ID pool) that can be used to transmit
SMS messages. A client may only generate messages with
message [Ds assigned to it.

[0080] As will be described in greater detail below, in some
cases, clients that send frequent SMS messages may be allo-
cated a greater proportion of available controller message
IDs. In this manner, clients with a high “chattiness factor”
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may be able to send their messages without waiting while
clients that send messages less frequently may be only
assigned a few controller message IDs.

[0081] FIG. 7 illustrates example operations 700 that may
be performed by a multimode MS for assigning a plurality of
message [Ds to each SMS client, in accordance with certain
aspects of the present disclosure. A SMS message controller
inside a MS may receive a request for message ID assignment
from one or more clients.

[0082] At702, the SMS message controller may assign one
of one or more sets of message identifications (IDs) to each
one of the clients. For example, each client may be assigned
a range of message [Ds.

[0083] At 704, the SMS message controller may receive a
SMS message from the client. The SMS message may include
a message ID from the set of message 1Ds assigned to that
client. At 706, the MS may transmit the SMS message over
the air.

[0084] For certain aspects, the SMS message controller
may receive an indication from the client that the SMS mes-
sage needs to be retransmitted. The client may reuse the same
message 1D that was used for the initial transmission of the
SMS message for the retransmission of the SMS message.
[0085] For certain aspects, number of message IDs in dif-
ferent sets of message IDs assigned to different clients may be
different. For example, the number of message IDs in each set
of message IDs may depend on a probability or frequency of
SMS transmissions by each corresponding client.

[0086] For certain aspects, the MS may assign respective
SMS “chattiness” grades to the clients based on the number
and frequency of SMS transmission by the clients. The MS
may divide available message IDs into one or more sets of
message [Ds based on the SMS chattiness grades assigned to
the clients. The MS may then assign a message D set to each
client based on its SMS chattiness grade.

[0087] For example, the SMS chattiness grades may
include three grades: SMS chatty, less chatty and least chatty.
The SMS chatty grade may be assigned to the clients that
transmit SMS messages very frequently. The less chatty
grade may be assigned to the clients that transmit SMS mes-
sages less frequently than the clients in the SMS chatty grade.
The least chatty grade may be assigned to the clients that
transmit SMS messages occasionally. It should be noted that
in general any number of grades may be defined for the
chattiness of the clients.

[0088] FIG. 8 illustrates an example multimode MS 202
that statically assigns message IDs to clients by performing
operations illustrated in FIG. 7.

[0089] Inthe illustrated example, a client 212 residing on a
modem processor 208 may register with the SMS message
controller to be assigned a set of message IDs. Based on SMS
chattiness grade of the client 212, the SMS message control-
ler 204 may assign a set of message IDs to the client. The
client may store the assigned set of message IDs ina SMS ID
storage unit 802. The client may generate a SMS message that
uses one of the assigned message IDs.

[0090] The client may send the SMS message to the SMS
message controller. The SMS message controller may then
send the SMS message to a modem for transmission over the
air. Alternatively, the client may directly send the SMS mes-
sage to a modem for transmission over the air

[0091] For certain aspects, the SMS message controller
may receive a notification from a client if the set of message
IDs assigned to that client is no longer in use. The SMS
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message controller may then release the set of message IDs to
be reassigned to other clients in the future.

[0092] As described above, various aspects of the present
disclosure allow efficient management and assignment of
SMS message 1Ds that may help avoid not only collisions
with different clients generating messages with the same
message 1DS, but also help detect duplicate messages by
ensuring a same message ID is used for a re-transmission as
was used for the original transmission.

[0093] The various illustrative logical blocks, modules and
circuits described in connection with the present disclosure
may be implemented or performed with a general purpose
processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate
array signal (FPGA) or other programmable logic device
(PLD), discrete gate or transistor logic, discrete hardware
components or any combination thereof designed to perform
the functions described herein. A general purpose processor
may be a microprocessor, but in the alternative, the processor
may be any commercially available processor, controller,
microcontroller or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more MiCroprocessors in conjunc-
tion with a DSP core, or any other such configuration.
[0094] The steps of a method or algorithm described in
connection with the present disclosure may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
may reside in any form of storage medium that is known in the
art. Some examples of storage media that may be used include
random access memory (RAM), read only memory (ROM),
flash memory, EPROM memory, EEPROM memory, regis-
ters, a hard disk, a removable disk, a CD-ROM and so forth.
A software module may comprise a single instruction, or
many instructions, and may be distributed over several dif-
ferent code segments, among different programs, and across
multiple storage media. A storage medium may be coupled to
a processor such that the processor can read information
from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the pro-
Cessor.

[0095] The methods disclosed herein comprise one or more
steps or actions for achieving the described method. The
method steps and/or actions may be interchanged with one
another without departing from the scope of the claims. In
other words, unless a specific order of steps or actions is
specified, the order and/or use of specific steps and/or actions
may be modified without departing from the scope of the
claims.

[0096] The functions described may be implemented in
hardware, software, firmware or any combination thereof. If
implemented in software, the functions may be stored as one
or more instructions on a computer-readable medium. A stor-
age media may be any available media that can be accessed by
a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, or any other
medium that can be used to carry or store desired program
code in the form of instructions or data structures and that can
be accessed by a computer. Disk and disc, as used herein,
include compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk, and Blu-ray® disc where

Oct. 23,2014

disks usually reproduce data magnetically, while discs repro-
duce data optically with lasers.

[0097] Software or instructions may also be transmitted
over a transmission medium. For example, if the software is
transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital
subscriber line (DSL), or wireless technologies such as infra-
red, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the definition
of transmission medium.

[0098] Further, it should be appreciated that modules and/
or other appropriate means for performing the methods and
techniques described herein can be downloaded and/or oth-
erwise obtained by a user terminal and/or base station as
applicable. For example, such a device can be coupled to a
server to facilitate the transfer of means for performing the
methods described herein. Alternatively, various methods
described herein can be provided via storage means (e.g.,
RAM, ROM, a physical storage medium such as a compact
disc (CD) or floppy disk, etc.), such that a user terminal and/or
base station can obtain the various methods upon coupling or
providing the storage means to the device. Moreover, any
other suitable technique for providing the methods and tech-
niques described herein to a device can be utilized.

[0099] Itis to be understood that the claims are not limited
to the precise configuration and components illustrated
above. Various modifications, changes and variations may be
made in the arrangement, operation and details of the meth-
ods and apparatus described above without departing from
the scope of the claims.

[0100] While the foregoing is directed to aspects of the
present disclosure, other and further aspects of the disclosure
may be devised without departing from the basic scope
thereof, and the scope thereof is determined by the claims that
follow.

What is claimed is:

1. A method for wireless communications by a multimode
mobile station (MS), comprising:

receiving, from a client within the MS, a request for a

message identification (ID);

assigning a controller message 1D to the client by a short

message service (SMS) message controller;

receiving a SMS message from the client comprising the

controller message 1D, wherein the controller message
ID uniquely defines the SMS message; and
transmitting the SMS message over the air.

2. The method of claim 1, wherein the controller message
1D is selected from a plurality of available message 1Ds.

3. The method of claim 1, wherein two or more clients
request message IDs.

4. The method of claim 1, wherein the SMS message con-
troller resides on the MS.

5. The method of claim 1, further comprising receiving a
copy of the SMS message to be re-transmitted if a previous
transmission of the SMS message failed, wherein the copy of
the SMS message comprises the same controller message 1D
that was previously used for transmission of the SMS mes-
sage.

6. The method of claim 5, wherein the SMS message is
transmitted on a first air interface of the MS and a retransmis-
sion of the SMS message is transmitted on a second air
interface of the MS.

7. The method of claim 6, wherein:
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the SMS message is transmitted on the first air interface

using a first SMS transport mechanism; and

the SMS message is retransmitted on the second air inter-

face using a second SMS transport mechanism different
than the first SMS transport mechanism.
8. The method of claim 1, further comprising:
receiving a controller message 1D timeout notification or a
notification from the client that the controller message
ID is not used any more; and

releasing the controller message ID to be reassigned to one
or more other requests for SMS transmission in the
future.

9. The method of claim 1, further comprising reassigning
the controller message ID to another request for SMS trans-
mission when a predefined duration of time passes from the
previous assignment of the controller message 1D.

10. The method of claim 1, wherein the client comprises a
mapping table for storing at least one of the client message ID
or the controller message ID.

11. The method of claim 1, further comprising:

receiving, from a second client within the MS, another

request for a message identification (ID);

assigning a controller message ID to the second client by

the SMS message controller;
receiving a SMS message from the second client compris-
ing the message 1D, wherein the message 1D uniquely
defines the SMS message from the second client; and

transmitting the SMS message from the second client over
the air.

12. An apparatus for wireless communications, compris-
ing:

a short message service (SMS) message controller config-

ured to:

receive, from a client within the apparatus, a request for
a message identification (ID),

assign a controller message 1D to the client,

receive a SMS message from the client comprising the
controller message 1D, wherein the controller mes-
sage ID uniquely defines the SMS message; and

atransmitter configured to transmit the SMS message over

the air.

13. The apparatus of claim 12, wherein the controller mes-
sage ID is selected from a plurality of available message IDs.

14. The apparatus of claim 12, wherein two or more clients
request message 1Ds.

15. The apparatus of claim 12, wherein the SMS message
controller resides on the apparatus.

16. The apparatus of claim 12, wherein the SMS message
controller is further configured to receive a copy of the SMS
message to be re-transmitted if a previous transmission of the
SMS message failed, wherein the copy of the SMS message
comprises the same controller message 1D that was previ-
ously used for transmission of the SMS message.

17. The apparatus of claim 16, wherein the SMS message
is transmitted on a first air interface of the apparatus and a
retransmission of the SMS message is transmitted on a sec-
ond air interface of the apparatus.

Oct. 23,2014

18. The apparatus of claim 17, wherein:

the SMS message is transmitted on the first air interface

using a first SMS transport mechanism; and

the SMS message is retransmitted on the second air inter-

face using a second SMS transport mechanism different
than the first SMS transport mechanism.

19. The apparatus of claim 12, wherein the SMS message
controller is further configured to:

receive a controller message ID timeout notification or a

notification from the client that the controller message
ID is not used any more; and

release the controller message ID to be reassigned to one or

more other requests for SMS transmission in the future.
20. The apparatus of claim 12, wherein the SMS message
controller is further configured to reassign the controller mes-
sage ID to another request for SMS transmission when a
predefined duration of time passes from the previous assign-
ment of the controller message 1D.
21. The apparatus of claim 12, wherein the client comprises
a mapping table for storing at least one of the client message
ID or the controller message ID.
22. The apparatus of claim 12, wherein the SMS message
controller is further configured to:
receive, from a second client within the apparatus, another
request for a message identification (ID),

assign a controller message ID to the second client by a
SMS message controller, and

receive a SMS message from the second client comprising
the message 1D, wherein the message ID uniquely
defines the SMS message from the second client; and

the transmitter is further configured to transmit the SMS
message from the second client over the air.
23. A computer-program product for wireless communica-
tions by a multimode mobile station (MS), comprising a
computer readable medium having instructions stored
thereon, the instructions being executable by one or more
processors and the instructions comprising:
instructions for receiving, from a client within the MS, a
request for a message identification (ID);

instructions for assigning a controller message ID to the
client by a short message service (SMS) message con-
troller;

instructions for receiving a SMS message from the client

comprising the controller message 1D, wherein the con-
troller message ID uniquely defines the SMS message;
and

instructions for transmitting the SMS message over the air.

24. An apparatus for wireless communications, comprising
at least one processor configured to:

receive, from a client within the apparatus, a request for a

message identification (ID);

assign a controller message 1D to the client by a short

message service (SMS) message controller;

receive a SMS message from the client comprising the

controller message 1D, wherein the controller message
ID uniquely defines the SMS message; and

transmit the SMS message over the air; and

a memory coupled to the at least one processor.
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