wO 2007/149607 A2 |10 0 0000 0 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
27 December 2007 (27.12.2007)

)
52 IO O 0 O R 0O

(10) International Publication Number

WO 2007/149607 A2

(51) International Patent Classification:
HO04H 1/00 (2006.01)

(21) International Application Number:

PCT/US2007/064584
(22) International Filing Date: 22 March 2007 (22.03.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
11/424,380 19 June 2006 (19.06.2006) US

(71) Applicant (for all designated States except US): MO-
TOROLA, INC. [US/US]; 1303 East Algonquin Road,
Schaumburg, Illinois 60196 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): HARRIS, John M.,
[US/US]; 1321 Wolfram Street, Chicago, Illinois 60657
(US).

(74) Agent: PACE, Lalita W., Networks; Networks Patent
Portfolio manger, 1303 East Algonquin Road, Schaum-
burg, Illinois 60196 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

[Continued on next page]

(54) Title: A METHOD OF RF TECHNOLOGY SELECTION FOR GROUP OR BROADCAST SERVICE SUBSCRIBERS

( START )

(57) Abstract: The present
invention relates to a method and a
system for dynamically reducing a
number of RF technologies being
used for processing at least one
broadcast service for a plurality

USED BY EACH MOBILE STATION

DETERMINE AN RF TECHNOLOGY BEING

of mobile stations in a wireless
communication network. The
method comprises determining
(305) an RF technology being used

J05

by each mobile station. At least
one of a plurality of predefined

EVALUATE AT LEAST ONE OF A PLURALITY OF
PREDEFINED PARAMETERS, IF AT LEAST TWO
MOBILE STATIONS OF THE PLURALITY OF MOBILE
STATIONS ARE USING DIFFERENT RF TECHNOLOGIES

parameters is evaluated (310) if
at least two mobile stations of the
plurality of mobile stations are
using different RF technologies.
Further, at least one mobile station
of the plurality of mobile stations

— J10

l

is switched (315) to a preferred
RF technology in response to

SWITCH AT LEAST ONEMOBILE STATION OF THE
PLURALITY OF MOBILE STATIONS TO A PERFERRED
RF TECHNOLOGY IF THE EVALUATION SUGGESTS THAT
EFFICIENCIES CAN BE REALIZED BY DOING SO

evaluating the at least one of a
plurality of predefined parameters.

—J1

END



WO 2007/149607 A2 |00 0T 00000 000 0 O

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



WO 2007/149607 PCT/US2007/064584

A METHOD OF RF TECHNOLOGY SELECTION FOR GROUP OR
BROADCAST SERVICE SUBSCRIBERS

FIELD OF THE INVENTION
[0001] The present invention relates generally to broadcast services in a
communication network, and more specifically to dynamically reducing a
number of Radio Frequency (RF) technologies used for processing one or

more broadcast services.

BACKGROUND OF THE INVENTION

[0002] Historically, "broadcasting” referred to the activity of radio and
television stations. As cable, satellite and the Internet have developed, it is
often used to describe the simultaneous real-time distribution of any media or
content from one source to many recipients, using any transport method. In a
wireless communication network, conventional systems use radio waves for
transporting media or content between a plurality of mobile stations.
However, today, multi-RF technology networks for broadcasting are
proliferating. A mobile station can now broadcast content to other mobile
stations even if the RF technologies implemented by each user is different.
Some RF technologies used are High Rate Packet Data (HRPD), High-speed
downlink packet access (HSDPA), IEEE 802.16e, IEEE 802.11, General
Packet Radio System (GPRS), Code division multiple access (CDMA) 2000

and Media forward link only (FLO), to name a few.

[0003] In existing wireless communication networks, least cost routing
schemes and load balancing schemes are used to reduce the cost of a
particular broadcast service and to improve performance of the wireless

communication network.

However, in most existing methods, radio and network resources are used

inefficiently while broadcasting. First, if a group of mobile stations are in the
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same paging zone, existing systems do not provide a method to use a group
page in a manner that maximizes cost savings. Second, if multiple mobile
stations are in the same sector, shared channels are not used, thus making
inefficient use of network resources. Third, battery life is sacrificed when a
mobile station monitors multiple RF technologies.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] The accompanying figures, where like reference numerals refer to
identical or functionally similar elements throughout the separate views and
which together with the detailed description below are incorporated in and
form part of the specification, serve to further illustrate various embodiments
and to explain various principles and advantages all in accordance with the

present invention.

[0005] FIG. 1 is a block diagram depicting an exemplary embodiment of a

communication system in which the present invention may be utilized.

[0006] FIG. 2 is a block diagram depicting an exemplary embodiment of a
mobile station or base transceiver station shown in FIG. 1 in which the

present invention may be implemented.

[0007] FIG. 3 is a flow diagram depicting an exemplary embodiment of a

method in accordance with a first aspect of the present invention.

[0008] FIG. 4 is a flow diagram depicting an exemplary embodiment of a
method in accordance with a second aspect of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0009] Before describing in detail embodiments that are in accordance with
the present invention, it should be observed that the embodiments reside

primarily in combinations of method steps and apparatus components related
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to a method and apparatus for dynamically reducing a number of RF
technologies used for processing one or more broadcast services.
Accordingly, the apparatus components and method steps have been
represented where appropriate by conventional symbols in the drawings,
showing only those specific details that are pertinent to understanding the
embodiments of the present invention so as not to obscure the disclosure with
details that will be readily apparent to those of ordinary skill in the art having
the benefit of the description herein. Thus, it will be appreciated that for
simplicity and clarity of illustration, common and well-understood elements
that are useful or necessary in a commercially feasible embodiment may not
be depicted in order to facilitate a less obstructed view of these various

embodiments.

[0010] In this document, relational terms such as first and second, top and
bottom, and the like may be used solely to distinguish one entity or action
from another entity or action without necessarily requiring or implying any
actual such relationship or order between such entities or actions. The terms

has”, “having,” “includes”, “including,

"comprises," "comprising, contains”,
“containing” or any other variation thereof, are intended to cover a non-
exclusive inclusion, such that a process, method, article, or apparatus that
comprises, has, includes, contains a list of elements does not include only
those elements but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. An element
proceeded by “comprises ...a”, “has ...a”, “includes ...a”, “contains ...a” does
not, without more constraints, preclude the existence of additional identical
elements in the process, method, article, or apparatus that comprises, has,
includes, contains the element. The terms “a” and “an” are defined as one or
more unless explicitly stated otherwise herein. The terms “substantially”,
“‘essentially”, “approximately”, “about” or any other version thereof, are defined
as being close to as understood by one of ordinary skill in the art, and in one
non-limiting embodiment the term is defined to be within 10%, in another

embodiment within 5%, in another embodiment within 1% and in another



WO 2007/149607 PCT/US2007/064584

embodiment within 0.5%. The term “coupled” as used herein is defined as
connected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a certain way is
configured in at least that way, but may also be configured in ways that are
not listed.

[0011] It will be appreciated that embodiments of the invention described
herein may be comprised of one or more conventional processors and unique
stored program instructions that control the one or more processors to
implement, in conjunction with certain non-processor circuits, some, most, or
all of the functions of the method and apparatus for dynamically reducing a
number of RF technologies used for processing one or more broadcast
services described herein. The non-processor circuits may include, but are
not limited to, a radio receiver, a radio transmitter, signal drivers, clock
circuits, power source circuits, and user input devices. As such, these
functions may be interpreted as steps of a method to perform the dynamic
reduction a number of RF technologies used for processing one or more
broadcast services described herein. Alternatively, some or all functions could
be implemented by a state machine that has no stored program instructions,
or in one or more application specific integrated circuits (ASICs), in which
each function or some combinations of certain of the functions are
implemented as custom logic. Of course, a combination of the two
approaches could be used. Thus, methods and means for these functions
have been described herein. Further, it is expected that one of ordinary skill,
notwithstanding possibly significant effort and many design choices motivated
by, for example, available time, current technology, and economic
considerations, when guided by the concepts and principles disclosed herein
will be readily capable of generating such software instructions and programs

and ICs with minimal experimentation.

[0012] Generally speaking, pursuant to the various embodiments, the present

invention enables detection of a group of mobile stations (MSs) which are
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most likely to receive a common broadcast service, such as content or a call,
or a broadcast service in a cellular, mesh network, or an ad-hoc network.
Each MS in the group of MSs may use a different RF technology to process
the broadcast service. The RF technology used may be, for example, High
Rate Packet Data (HRPD), High-speed downlink packet access (HSDPA),
IEEE 802.16¢, IEEE 802.11, General Packet Radio System (GPRS), Code
division multiple access (CDMA) 2000 and Media forward link only (FLO). The
present invention facilitates switching one or more MSs to a preferred RF
technology based on one or more predefined parameters when a broadcast
service is received or prior to when the broadcast service is anticipated to be
received by the group of MSs.

[0013] Referring now to the drawings, and in particular to FIG. 1, a block
diagram of an exemplary communication system that can be used with the
present invention is shown. Those skilled in the art will recognize and
appreciate that the specifics of this illustrative example are not specifics of the
invention itself and that the teachings set forth herein are applicable in a
variety of alternative settings. For example, since the teachings described do
not depend on the type of wireless communication network or the number of
mobile stations in the group of mobile stations, they can be applied to any
type of wireless communication network and any number of mobile stations.

For clarity, only four mobile stations (MSs) are shown in this embodiment.

[0014] The source of broadcast content that is sent to the MSs is represented
by source 102. Source 102 can be, for example, a content server on the
Internet, a subscriber device, an email server, a web server, a video server,
and the like. The source 102 is directly or indirectly coupled to cellular
infrastructure 106 which enables the transmission of the broadcast content to
MSs 114-120. The Internet 104 provides one means of conveying the
broadcast content to the cellular infrastructure 106. The cellular infrastructure
106 contains the wireless infrastructure for conveying information from the
Internet 104 or content server 102 to the MSs 114-120. The cellular



WO 2007/149607 PCT/US2007/064584

infrastructure 106 may contain elements commonly known in the art, such as
a Packet Data Serving Node (PDSN)/GPRS support node (GSN), and Radio
Network Controller (RNC)/Base Station Controller (BSC). The Base
Transceiver Stations (BTSs) or node Bs 108, 110 and 112 are connected to
the cellular infrastructure 106 and the MSs 114 — 120 for transmitting signals
between the components. In accordance with an exemplary embodiment of
the invention depicted in FIG. 1, MSa 114, MSb 116 and MSc 118 are in a
same paging zone 122. MSa 114, however is in a different sector (also
known in the art as a “cell”) of paging zone 122 than MSs b and ¢c. MSd 120
is in a different paging zone 124. It will be readily appreciated by one of
ordinary skill in the art that at a particular time instant, any number of MSs can
be present in a paging zone. In order to show a practical example of the
various teachings herein, however, paging zone 122 is shown with three MSs
and paging zone 124 is shown with only one MS. MSs 114 -120 may be, for
example, a cellular telephone, laptop computer, personal digital assistant, and
the like.

[0015] A broadcast service originated at a source 102, such as that
potentially used in a common Short Message Service (SMS), a group e-mail,
broadcast video, a tele-conference call, presence information, gaming, or a
group PTT call, can be received by MSs 114, 116, 118 and 120. One or more
of the MSs may be enabled to use a different RF technology for processing
the broadcast service. The present invention facilitates using available
information to identify situations where efficiencies can be gained by using a
common preferred RF technology. Thereafter, one or more of the MSs 114 -
120 are switched to the preferred RF technology depending on a plurality of
predefined parameters. Using a preferred RF technology may reduce traffic
channel cost, paging cost and may help utilize radio and network resources
efficiently and improve battery life.

[0016] The present invention can be realized in hardware, software, or a
combination of hardware and software in the MS 114-120, the BTS (node B)

6
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108-112, or any combination of the two. Turning now to FIG 2., a transceiver
210 in conjunction with a processor 215 in either the MS 114 — 120 or the
BTS 108 -112 determines the RF technology used by each of the plurality of
MSs 114 - 120 at a particular time instant. If two or more MSs are using
different RF technologies, the processor 215, which is adaptively coupled to
the transceiver 210, evaluates one or more of a plurality of predefined
parameters. The plurality of predefined parameters may comprise calendar
schedule information corresponding to one or more MSs 114 - 120, presence
status corresponding to one or more MSs 114 - 120, inclusion of one or more
MSs 114 — 120 in a buddy list, historical traffic statistics or call reservation
information, compatibility of an RF technology with one or more MSs 114-120,
geographic location of the MSs 114-120, and movement patterns of the MSs
114-120. The transceiver 210 may be configured to receive one or more of
the calendar schedule information, presence status, buddy list information,
historical traffic statistics or call reservation. Details on how the parameters
are used with the present invention are provided during the discussion of
FIGs. 3 and 4 later herein.

[0017] Upon evaluation of the predefined parameters, the transceiver 210, in
conjunction with the processor 215, broadcasts a switch message to one or
more MSs instructing the MS(s) to switch to a preferred RF technology for
accessing a broadcast service. The preferred RF technology can be selected
based on, for example, the RF technology with the best RF condition taking
into consideration the RT technology compatibility of one or more MSs. The
transceiver 210 can be configured to obtain the RF technology compatibility

corresponding to the preferred RF technology for the one or more MSs.

[0018] Turning now to FIG. 3, a flow diagram of a method for dynamically
reducing a number of RF technologies used for processing at least one
broadcast service for a plurality of MSs in a wireless communication network
is shown in accordance with an embodiment of the present invention. A

broadcast service, such as that used in a tele-conference call or a group

7
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SMS, may be scheduled to be received at a plurality of MSs 114 - 120. The
MSs 114 — 120 may be operating in a multiple RF technology environment
and may each use a different RF technology to process the broadcast service.
The multiple RF technologies may also be provided by different RF operators.
At step 305, the RF technology used by each MS 114 - 120 is determined.
One of ordinary skill in the art will recognize that a MS can be capable of
using a plurality of RF technologies. After the RF technology used by each
MS 114 - 120 is determined, if two or more MSs are using different RF
technologies, one or more of a plurality of predefined parameters are
evaluated at step 310. As previously mentioned, the plurality of predefined
parameters can comprise calendar schedule information corresponding to one
or more MSs 114 - 120, presence status corresponding to one or more MSs
114 - 120, inclusion of one or more MSs 114 — 120 in a buddey list, historical
traffic statistics or call reservation information, compatibility of an RF
technology with one or more MSs 114-120, geographic location of the MSs
114-120, and movement patterns of the MSs 114-120. In response to
evaluating the plurality of predefined parameters, one or more MSs 114 — 120
can be switched to a preferred RF technology at step 315.

[0019] One of ordinary skill in the art will appreciate that calendar schedule
information and call reservation information can be obtained automatically
from a MS or after approval of a MS user. The calendar schedule information
can be used to detect when a broadcast service such as a tele-conference is
going to occur. Presence status can be obtained from, for instance, location
updates or beacon signals that the MS periodically sends a BTS to indicate
the MS’s presence in a particular paging zone. When a broadcast service
occurs, the presence status can indicate if some of the plurality of MSs are in
the same paging zone or sector as that of a particular MS.

[0020] A buddy list refers to a list of people whose presence information is
being monitored. Typically the list includes people that the user frequently or

typically communicates with over instant messaging or some other chat or

8
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messaging application. Alternatively, the list includes people in the user’s
address book. Yet another alternative is a list of people who are on the same
group call recipient list as the user, i.e. other people who tend to receive
group calls that are also addressed to the user. The list can also be people
who are interested in the same broadcast content issue, e.g. the same sports
video channel clips.

[0021] An example of how a buddy list may be used with the method of the
present invention will now be described. In the current example, MSa 114 is
in a given geographic region such as shown in FIG. 1. MSb 116 and MSc 118
are in the same geographic region, and are included in the buddy list of MSa
114. However, MSb 116 and MSc 118 have their presence set to “do not
disturb.” In this scenario, MSb 116 and MSc 118 are unlikely to be called
because their presence indicates that they are unavailable. Thus it is unlikely
that a group call will occur that will include MSa 114, MSb 116 and MSC 118.
As a result, MSa 114 will not change the RF technology that it is currently
using in order to be on the same RF technology as that of MSb 116 and MSc
118. Here, the evaluation of step 310 does not suggest that efficiencies will
be realized by MSa 114 switching to the RF technology used by MSb 116 and
MSc 118.

[0022] Continuing with the same example, lets assume two additional mobile
stations, MSe and MSf (not shown), are in the same geographic region as
MSa 114 and are on the buddy list of MSa 114, but are operating on a
different RF technology than MSa 114. MSe and MSf have their presence set
to “available.” In this scenario, MSe and MSf are likely to receive calls . Thus,
it is relatively likely that a group call will occur that will target MSa 114, MSe
and MSf. As a result, MSa would switch to the RF technology used by MSe
and MSf. Here, the evaluation of step 310 suggests that efficiencies will be
realized by MSa 114 switching to the RF technology used by MSb 116 and
MSc 118 because the three MSs are likely to be participants in a group call.
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[0023] An example of how a call reservation may be used with the method of
the present invention will now be described. Let’'s assume that call
reservation or historical statistics for MSa 114 indicate that a call is likely to
occur or is scheduled to occur among MSa 114, MSb 116, MSc 118 and MSd
120 at 3 p.m. Based on this information, some time prior to 3 p.m., the MSs
of the four users could preemptively determine which RF technologies MSa
114, MSb 116, MSc 118 and MSd 120 are using and then change RF
technology as appropriate so that they are all using the same RF technology.
In another example, the user of MSa 114 may have set up a call reservation
that indicates he wishes to call MSb 116, MSc 118 and MSd 120 as soon as
all three of them are available. In this case the MSs may switch to the same
RF technology when it appears likely that the call reservation criteria will be
satisfied.

[0024] As another example, let's assume that the user of MSa 114 wishes to
call users of MSb 116, MSc 118 and MSd 120 as soon as the users of MSb
116, MSc 118 and MSd 120 are all in Schaumburg, lllinois. In this example,
when

MSa 114, MSc 118 and MSd 120 detect through presence information that
the users of MSc 118 and MSd 120 are already in Schaumburg and the user
of MSb 116 appears to be in route to Schaumburg -- arriving shortly, MSa
114, MSc 118 and MSd 120 preemptively determine which RF technologies
MSa 114, MSc 118, MSd 120 and MSb 116 are using and then change RF

technology as appropriate so that they are all using the same RF technology.

[0025] As an example of how compatibility of an RF technology with one or
more MSs 114-120 can be used in conjunction with calendar schedule
information, consider that a user's MS is capable of a newest RF technology
X. The user may prefer to use the newest RF technology X for processing a
broadcast service, but is also capable of using RF technology Y. The user
may have scheduled a tele-conference call with a plurality of other users and
may have stored a reminder of the scheduled time of the tele-conference call

10
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in the MS’s calendar . The calendar schedule information can be used to
detect the scheduled time when the tele-conference call is likely to occur. The
user can be located geographically near a number of the plurality of other
users (e.g., in the same paging zone or in the same sector). The number of
other users may be capable of using RF technology Y, but not capable of
using RF technology X. In accordance with the present invention, the MS
would switch to RF technology Y from RF technology X. Switching to RF
technology Y may reduce the cost of the tele-conference call for the MS, since
the user of the MS can now split the cost with the number of MSs likely to
participate in the tele-conference call. Also, using calendar schedule
information, the scheduled time of the tele-conference call can be known prior
to its occurrence. Therefore, the MSs can switch to RF technology Y before
the tele-conference call occurs, so that extra costs for paging the plurality of
MSs can be avoided. Additionally, extra latency and signaling costs are
avoided if the broadcast service arrives after the MS has switched to RF

technology Y.

[0026] In another exemplary scenario, a plurality of MSs can be a part of a
mesh network. A MS, MSa, in the mesh network can detect that a number of
other MSs in the mesh network are located geographically near MSa using
presence status of the other MSs. MSa may be capable of using RF
technology X and RF technology Y for a broadcast service in the mesh
network. However, MSa may be currently using RF technology X. The
number of other MS may be capable of using only RF technology Y for the
broadcast service in the mesh network. Now, if the number of other MSs are
likely to receive calls or content of interest to MSa, then in accordance with
the present invention, MSa may prefer to use RF technology Y. Therefore,
MSa may switch from RF technology X to RF technology Y. The switching of
RF technology can reduce the cost of the broadcast service for MSa, because
the cost can be split with the number of other MSs receiving the same
broadcast service.

11
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[0027] Those of ordinary skill in the art will recognize that switching the RF
technology to a preferred RF technology enables significant traffic channel
cost savings. Traffic channel costs are saved by avoiding downloading of
redundant information across different RF technologies used by a number of
MSs that are located geographically near one another. Also, traffic channel
costs are reduced regardless of when a MS switches RF technologies.
Therefore, the RF technologies can be switched preemptively before
beginning the broadcast service.

[0028] Turning now to FIG. 4, a flow diagram of a method for facilitating one or
more MSs to access a broadcast service in a wireless communication network
is shown in accordance with an embodiment of the present invention. Each of
the plurality of MSs may be capable of using a plurality of RF technologies,
such as HRPD, HSDPA, |IEEE 802.16e, IEEE 802.20, IEEE 802.11, GPRS,
CDMA 2000, 3GPP, 3GPP2 and Media FLO. Prior to receiving the broadcast
service, a calendar schedule corresponding to each MS may be scanned at
step 305. One or more scheduled events for the broadcast service are
determined from the calendar schedules of the plurality of MSs. The calendar
schedules of the plurality of MSs may imply that only a subset of the MSs are
prospective participants in the broadcast service. Once a scheduled event for
the broadcast service and the subset of the MSs likely participating in the
broadcast service are determined, location information corresponding to each
MS in the subset is obtained at step 410.

[0029] At step 415, the RF technology used by each MS in the subset of MSs
is determined. Those of ordinary skill in the art will recognize that each of the
MSs may be capable of using one or more different RF technologies.
However, a MS may prefer to use a certain RF technology due to the quality
of service provided by the certain RF technology. At step 420, one or more
MSs in the subset is registered to a preferred RF technology. For example,
the subset of MSs may include two groups of MSs, the first MS group using a
common RF technology and the second MS group using a different RF

12
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technology. If the number of MSs in the first group is larger than the number
of MSs in the second group, the second group may be registered to the
common RF technology used by the first group. In this example, the common

RF technology is the preferred RF technology.

[0030] As previously mentioned, selecting the preferred RF technology can
depend on various factors, such as an RF condition corresponding to the
plurality of RF technologies. For example, a particular RF technology may
have a better RF condition than the rest of the RF technologies. In such a
case, that RF technology can be selected as the preferred RF technology,
provided the plurality of MSs are compatible with that RF technology. Also,
from the plurality of MSs, there may be more than a threshold number of
apparently static MSs in a same sector or a same paging zone. These
apparently static MSs can be registered to a common RF technology.
Moreover, the rest of the MSs from the plurality of MSs that are not static can
also be registered to the common RF technology. Those skilled in the art will
realize that registering to an RF technology used by the apparently static MSs
can be particularly useful in a loaded sector or in poor signal strength
conditions, since a probability of sharing broadcast content can then

minimized.

[0031] In an embodiment of the present invention, a MS can be registered to a
preferred RF technology when the MS is idle or prior to receiving the
broadcast service. This is particularly appropriate if the broadcast service is
delay sensitive, for example if the broadcast service is a tele-conference. In
another embodiment of the present invention, the MS can be registered to the
preferred RF technology during the broadcast service. This can be
appropriate if the broadcast service is delay tolerant, for example if the
broadcast service is a group e-mail. However, delay sensitivity should be
determined taking into consideration slowest RF technology and wakeup
latency of an RF technology.

13
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[0032] In an embodiment of the present invention, a broadcast service that is
not real time (e.g., group e-mails, SMS) can be scheduled to maximize use of
shared channels so that broadcasting overlaps are avoided across different
RF technologies. Messages, packets or transfer requests corresponding to
the broadcast service can be queued at the MS, network or RAN, or on a
plurality of MSs that may later switch to a preferred RF technology to process
the broadcast service. Moreover, RF technologies can be switched
periodically such that the broadcast service is harvested across each RF

technology used by the plurality of MSs.

[0033] In the foregoing specification, specific embodiments of the present
invention have been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be made without
departing from the scope of the present invention as set forth in the claims
below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modifications are
intended to be included within the scope of present invention. The benefits,
advantages, solutions to problems, and any element(s) that may cause any
benefit, advantage, or solution to occur or become more pronounced are not
to be construed as a critical, required, or essential features or elements of any
or all the claims. The invention is defined solely by the appended claims
including any amendments made during the pendency of this application and
all equivalents of those claims as issued.

14
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What is claimed is:
1. A method for dynamically reducing a number of RF technologies being
used for processing at least one broadcast service for a plurality of mobile
stations in a wireless communication network, the method comprising:
determining an RF technology being used by each mobile station;
evaluating at least one of a plurality of predefined parameters
associated with a mobile station of the plurality of mobile stations if at least
two mobile stations of the plurality of mobile stations are using different RF
technologies; and
switching at least one mobile station of the plurality of mobile stations
to a preferred RF technology in response to evaluating the at least one of a
plurality of predefined parameters.

2. The method for claim 1, wherein the plurality of predefined parameters
comprises at least one of calendar schedule information, presence status,
historical traffic statistics, a buddy list, call reservation information, RF
technology compatibility, relative location of the mobile station and movement
of the mobile station.

3. The method of claim 1, wherein the preferred RF technology is
selected based on an RF condition associated with the number of RF

technologies.

4. The method of claim 1, wherein the switching step is performed
preemptively before beginning the at least one broadcast service.

5. The method of claim 1, wherein the switching step is performed during

the at least one broadcast service.
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6. A method for facilitating at least one mobile station of a plurality of
mobile stations in accessing a broadcast service in a wireless communication
network, the method comprising:

scanning a calendar schedule corresponding to each mobile station of
the plurality of mobile stations to determine at least one scheduled event for
the broadcast service;

obtaining location information corresponding to each mobile station
belonging to a first subset of the plurality of mobile stations, wherein the first
subset of the plurality of mobile stations comprises mobile stations which are
prospective participants of the broadcast service;

determining an RF technology being used by each mobile station
belonging to the first subset of the plurality of mobile stations; and

registering at least one mobile set belonging to the first subset of the
plurality of mobile stations to a preferred RF technology.

7. An apparatus comprising:
a transceiver; and
a processor adaptively coupled to the transceiver and configured to:
determine an RF technology of the plurality of RF technologies
used by each mobile station of a plurality of mobile stations operating
in a wireless communication network;
evaluate at least one of a plurality of predefined parameters, if at
least two mobile stations of the plurality of mobile stations are using
different RF technologies; and
broadcast a switch message to at least one mobile station of the
plurality of mobile stations instructing the at least one mobile station to
switch to a preferred RF technology for accessing a broadcast service.

8. The apparatus of claim 8, wherein the transceiver is further configured

to receive at least one of calendar schedule information, presence status,

historical traffic statistics, a buddy list, call reservation information, RF
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technology compatibility, relative location of the mobile station and movement

of the mobile station.

9.

The apparatus of claim 8, wherein the transceiver is further configured

to obtain an RF technology compatibility corresponding to the preferred RF

technology for the at least one mobile station of the plurality of mobile

stations.

10.

11.

A mobile station (MS) comprising:
a transceiver,;
a processor, adaptively coupled to the transceiver and configured to:
send at least one of a calendar schedule information and a
presence status corresponding to the MS to a base transceiver station;
determine an RF technology compatibility of the MS with a
plurality of RF technologies; and
receive a switch message instructing the MS to switch to a
preferred RF technology, wherein the plurality of RF technologies
includes the preferred RF technology.

The mobile station of claim 12, wherein the processor is configured to

switch to the preferred RF technology when the processor receives the switch

message.

17



PCT/US2007/064584

WO 2007/149607

7§ INOZ 9INIOVd

—

1/3

JUNLONYLSVAINT dYINTT3D

901 A

I 1A




WO 2007/149607

PCT/US2007/064584

2/3

TRANSCEIVER FZIO

PROCESSOR 205

FI1G. 2

( START )

USED BY EACH MOBILE STATION

l

DETERMINE AN RF TECHNOLOGY BEING |__/305

EVALUATE AT LEAST ONE OF A PLURALITY OF
PREDEFINED PARAMETERS, IF AT LEAST TWO
MOBILE STATIONS OF THE PLURALITY OF MOBILE
STATIONS ARE USING DIFFERENT RF TECHNOLOGIES

—J10

l

SWITCH AT LEAST ONEMOBILE STATION OF THE
PLURALITY OF MOBILE STATIONS TO A PERFERRED
RF TECHNOLOGY IF THE EVALUATION SUGGESTS THAT

EFFICIENCIES CAN BE REALIZED BY DOING SO

—J15

END

FI1G. 3



WO 2007/149607

PCT/US2007/064584

3/3

SCAN A CALENDAR SCHEDULE CORRESPONDING T0
EACH MOBILE STATION TO DETERMINE AT LEAST
ONE SCHEDULED EVENT FOR THE BROADCAST SERVICE

405

|

OBTAIN LOCATION INFORMATION CORRESPONDING
T0 EACH MOBILE STATION BELONGING TO A
SUBSET OF THE PLURALITY OF MOBILE STATIONS

410

|

DETERMINE AN RF TECHNOLOGY BEING USED BY
EACH MOBILE STATION BELONGING TO THE SUBSET
OF MOBILE STATIONS

415

|

REGISTER AT LEAST ONE MOBILE GROUP BELONGING
T0 THE SUBSET OF MOBILE STATIONS TO A
PREDEFINED RF TECHNOLOGY

420

-t T T

FI1G. 4



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings

